
MORE WASPS 


As the United States Army celebrates the 
30th anniversary of its flying service, squad- 
ron after squadron of new airplanes are 
joining the Air Corps. Among these are a 
large number of Basic Combat airplanes 
developed by North American Aviation. 
Like every one of the BC-l's already serving 
the Army, these new BC-lA's are powered by 
dependable Pratt & Whitney Wasp engines. 
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CESSNA AIRCRAFT COMPANY 
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CORPORATION 


KELLETT AUTOGIRO 
CORPORATION 


STINSON AIRCRAFT DIVISION 


NORTH AMERICAN 
AVIATION, INC. 


VULTEE AIRCRAFT DIVISION 


IN THE VAN OF PROGRESS 


I N any history of Air Progress, trib- 
ute must be paid to these aircraft 
manufacturers. Their leadership in 
engineering design, their wisdom in 
the choice of materials, and their skill 
in construction have set new stand- 
ards of speed, safety, and efficiency. 

It is significant that every 
one of these firms uses PLEXI- 
GLAS* — often exclusively — 
wherever sections of colorless 


transparency, light weight, and re- 
sistance to weathering are required. 
And, in every instance, PLEXIGLAS 
has met their exacting specifica- 

The Rohm & Haas Company of 
Philadelphia, manufacturers of PLEXI- 
GLAS, is proud of its association 
with these firms and proud of 
the part this acrylic resin has 
played in the advance of aviation. 


Rohm & Haas Company, Incorporated 

222 West Washington Square • PHILADELPHIA, PA. 
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FINAL INSPECTION by Delta 
mechanic. Delta is Texaco 
fueled and lubricated 100%. 

DELTA AIR LINER, a Lockheed 
Electra, at Dallas, final checked 
and ready for flight, eastbound 
across six states to Atlanta and 
Charleston. 


TIME BETWEEN OVERHAULS 


FROM 350 HOURS, not only has the 
time been stepped up to 510 hours, 
but, with proper authority, will soon be 
increased to 560 hours. Delta’s high 
standard of efficiency will be maintained. 

The oil that has made this startling 
increase possible is New Texaco Air- 
plane Oil. 

Since 1934 Delta has used New Tex- 
aco Airplane Oil and Texaco Aviation 
Gasoline exclusively. 

Trained aviation engineers will 
gladly help you select and apply Texaco 
Aviation Products. For this engineering 
service, phone the nearest of our 2229 
warehouses or write: 

The Texas Company, Aviation Division, 
135 East 42nd Street, New York City, N. Y. 


NEW TEXACO AIRPLANE OIL 
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PRIVATE AVIATION! 
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WAYNE, MICHIGAN, U. S. 


TURING CORPORATION 





BETTER CONTROL 

for manufacturing 

Seamless Tubing 

Chemical and metallurgical control is so essential in guiding 
production of Summerill Tubing that a new laboratory building 
has been constructed giving the technical staff the best of 
modern equipment and ideal working conditions. 

At Summerill, the laboratory exercises complete control over 
all processing — cold-drawing, annealing, inspection and other 
factors governing quality. Billets are selected for steel character- 
istics,- cold-reduction is limited to preserve proper grain structure; 
annealing practice is regulated to produce the best, i. e., the most 
suitable properties for each requirement. 

In the ovol below, inspectors are examining the sur- 
faces of special, small tubing under 5-power glass. 


SUMMERILL TURING CU. 

HI11DGEPURT, MONTGOMERY COUNTY, P K,, 
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Across Burorb 

IN 4 hours! 


... in British Airways 

LOCRHBBVS 


ing among features that make Lockheed the 
choice of 28 of the world s airlines. 
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Picked Up Along 
Editorial Airwavs 



» AGAIN, RESEARCH claims at- 


Dr. George Lewis returned from 
Europe this month with a whole new 
set of observations fully confirming 
reports of Germany’s superiority in 
the field of aeronautical research. It 

right alarming, to find ourselves trail- 
ing European research by a wide 
margin, especially since our own 
NACA served so long as the model 
to be followed by other countries, 
including Germany. Dr. Lewis and 
Col. Lindbergh have been making 
valiant efforts to get the facts before 
the appropriations committees to bol- 
ster up our lagging research programs. 
It is to be earnestly hoped that the 
gentlemen of the present Congress 
will immediately release the necessary 
funds to go ahead with the new 
laboratories at Sunnyvale, and to sup- 
port an extensive schedule of aero- 
nautical research projects in those 
universities which already have the 
equipment installed to carry on such 
work. If we are ever to regain our 
technical lead in aviation we must 
expand our research facilities at at 
least an equal rate with our produc- 
tive capacity. That seems only com- 


» PHILADELPHIA STORY-of-thc- 
month is the successful demonstration 
and the subsequent starting of han- 
dling mails between Camden Airport 
and the Philadelphia Post Office by 
autogiro. (Story on page 69.) We 

were specialized fields in which the 

great, and this seems to be one of 
them. We shall watch the continua- 
tion of the experiment with consider- 
able interest. Captain Rickenbacker 
and Eastern Airlines are to be con- 
gratulated on their sponsorship of the 


» A WESTERN CRUISE is a good 
idea for anyone, but an especially good 
idea for anyone in aviation these days, 
for out there things are certainly 
booming along in a big way. All 
factories are full of orders, both for 
domestic and export purposes, and all 
of them are clearing the decks and 
building up their organizations to take 
care of the orders which will shortly 
be coming out of Washington for our 
Air Force re-building program. 

» AFTER SITTING IN at the mid- 
summer Maintenance Meeting (6/12 to 
6/14), we spent the rest of the week 
going the rounds of plants in the Los 
Angeles and San Diego areas. We 
would like to take the opportunity here 
to thank all those at Douglas, Lock- 
heed, North American, Consolidated, 
Ryan, and Solar for the courtesies ex- 
tended to Charlie McReynolds and 
your editor during that time. We hope 


to see you all in the east before too 
our Fair? 

» AND SPEAKING OP FAIRS, 

Tom Morgan and his associates are 
to be congratulated for the job that 

to the public at the New York Fair. 
The time for putting the exposition 
together was short and there were 
many difficulties in the way, but the 
committee succeeded in creating a de- 
gree of cooperation in the industry 
that was noteworthy. It is only to be 
regretted that more actual flying could 
not have been arranged for fair visit- 
ors, but possibly when North Beach 
airport is completed that situation will 
be greatly improved. 

» A TURNING POINT in air trans- 
port history is marked by the early 
summer of 1939. At long last, after 
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years of development, of trial and of 
hard-won experience, the North At- 
lantic is being crossed by regularly 
scheduled air service for passengers 
and cargo. In the March issue of 
Aviation we set up the background 
against which Pan American is now 
sending its Clippers back and forth 
between Europe and America. Here 
we wish only to mark the opening of 
that service, and to wish them God- 
speed as they embark on the final 
stages of another high adventure for 
American wings, the commercial con- 
quest of the last barrier, the North 
Atlantic. 

» AN ORCHID ALSO to that other 
organization which is now preparing 
to fly the same routes, American Ex- 
port Air Lines. Elsewhere in the 
issue will be found the news story of 
their first survey flights with the fly- 
ing boat “Trans-Atlantic”. With many 
years of steamship operation behind it, 
American Export brings to the Atlan- 
tic air picture a type of experience 
that should serve them in good stead. 
To them, also, the best of luck. 

» ATTENTION. LADIES! If you 
are one of those unhappy females 
whose husbands indulge in frequent 
and prolonged absences from home 
(presumably on business), you are 
eligible to join Jerry Ledcrer's new 
club — I.a Ligue de Femmes des Hom- 
ines en Avialion, Quelles Damages! 
(Which, being freely translated, means 
“League for the Wives of Men in 
Aviation, Poor Things!) Only re- 
quirement is that your husband must 
be away from home (allegedly en- 
gaged in aeronautical business) for at 
least one month of the year. Why 
not organize a “Rookery” in your 
town? Why not get yourself elected 
an official "Keeper of the Nest Egg”? 
For full details, write Jerome Lederer 
at 260 Riverside Drive, New York. 

» BIRTHDAYS seem to be cropping 
up thick and fast this month. The 
Army Air Corps celebrates its 30th 
(page 18), Donald Douglas and Wal- 
ter Beech join the ranks of the real 
old timers with 25 years of activity in 
aviation, and TWA marks the end of 
its first decade of operations on its 
transcontinental route. 

» TESTIMONIALS WERE TEN- 
DERED to Walter Beech at a dinner 
given July 11th in Wichita’s Allis 
Hotel by Wichita's Chamber of Com- 
merce to mark the 25th anniversary 
of his first airplane flight. Many may 
claim the distinction of first flights as 
long ago as that, but not many can 
match Beech’s record for continuous 


participation in and contribution to 
the aviation industry. 

» DONALD DOUGLAS began his 
second twenty-five years of service to 
the industry in mid-June. Many tough 
years, and a long, hard pull lay be- 
tween the unfledged graduate of 
M.I.T. of the Class of 1914 and the 
top job of the largest aircraft manu- 
facturing organization in the country. 
Douglas has left his mark on military 
and commercial aviation all over the 
world, from the time of the Round- 
the-World flight of 1924, down to the 
current Army bombers and DC series 
transports. 

» TEN FOR TWA becomes a fact 
this month as Transcontinental & 
Western Air completes its first decade. 
Pioneered by a far-seeing group that 
believed it feasible to link East and 
West Coasts by overnight or one-day 
services, the years have seen these 


hopes become reality. In 1929, the 
predecessor company, TAT (Trans- 
continental Air Transport) began a 
combination air-rail service. That 
year it carried 14,600 passengers in 
Ford Tri-motors (remember them?) 
over 2,627 miles of route, making the 
NY-LA trip in some 48 hours and 5 
minutes. Today, its Douglas trans- 
ports whisk its customers cross-coun- 
try in 15 hours and 14 minutes. This 
year an estimated quarter-million 
people will travel over its 5,000 miles 
of line. Progress, or something! 

» CONGRATULATIONS ALL! 

While in this festive mood Aviation 
is tempted to whip up a cake and to 
stud it with candles, — thirty for the 
Army, twenty-five each for Donald 
and Walter, half a score for TWA, — 
and any number extra for any of the 
rest of our good friends who happen 
to come aboard with a birthday. 





Up.. • smoothly! 


the easy take-off that builds flying confidence! 


Bendix 


Because you start and end each flight with ground-contact, your 
landing gear has a doubled responsibility. And because this prob- 
lem is our prime concern, Bendix gives it the concentrated, serious 
study it deserves. The result is a combination of highly efficient 
shock-absorption and smooth, easy steering and positive stopping. 

Military and commercial flying needs this protection to costly 
investment and precious lives. To serve best, it should be designed 
into the airplane at the time the under-carriage is being determined. 

Bendix Pneudraulic Shock Struts, Tail Knuckle Assemblies and 
Airplane Wheels and Brakes are contributing appreciably to the 
maneuverability and confidence-inspiring ground -performance 
of a high percentage of the finest aircraft. 

BENDIX PRODUCTS DIVISION 
of Bendix Aviation Corporation, South Bend, Indiana 


LANDING-GEAR EQUIPMENT 

AIRPLANE WHEELS, BRAKES, PNEUDRAULIC 
SHOCK STRUTS, TAIL KNUCKLE ASSEMBLIES 

AVIATION 



» At the moment of going to press 
the Far Eastern situation seems to 
include air fights over an extended 
length of border between Sovict- 
Mongol airplanes and Japanese- 
Manchukuo airplanes. According to 
dispatches from Moscow about 120 
enemy planes are brought down each 
day with the loss of only three of 
their own — with exactly opposite re- 
ports coming from Tokio. 

As we should like to keep up on 
aeronautical affairs throughout the 
world, even when they involve the 
unfortunate situation of an unde- 
clared war, we wish some research 
organization would determine the 
proper percentages to use when read- 
ing these dispatches. 

» Now that Mr. Richard Archbold 
has returned from his flying boat ex- 
ploration tour of the South Sea Is- 
lands we shall be very much interested 
in hearing if he discovered just one 
island which hadn’t been fortified. If 
perchance he did find one we'd ap- 
preciate it very much if he’d whisper 
its location to us quietly, as we're 



still looking for that beachcomber job 
for the duration of the next world 


» Reading over the plans for the 
welcoming home of Mr. Archbold's 
expedition we note that “Members of 


the expedition will be flown from 
Floyd Bennett Field to Flushing Air- 
port, then will be taken to the Avia- 
tion Building at the New York 
World's Fair. They will be received 
at the Fair by a welcoming delega- 
tion and will have an honor escort of 
Mounted Haskell Indians.” 

This information made us very 
sorry that we hadn't been selected as a 
member of the expedition, as our 
one overwhelming ambition has al- 
ways been to have an honor escort 
of Mounted Haskell Indians. 

» Now that the glider pilots at 
Elmira, N. Y. are making altitude 
records of over 18,000 feet, we think 
it is reasonable to assume that the 
engines which are not installed in 
their gliders are supercharged engines. 

» After looking over the Boeing 
Clipper at Port Washington, just 
before the start of the regular trans- 
atlantic service, The Intrepid Aviator 
remarked it was probably just as well 
he didn’t have an airplane that big 
during his barnstorming days. Of 
course he would have been able to 
carry more passengers on each trip, 
but he noticed that the plane had a 
gas capacity of 4200 gallons and he 
doubted if he could have chiseled that 
much gas out of any farmer. 

» Hbywood Broun once made the 
remark that “Fame is as fleeting as 
a ferry-boat shoe shine”, and this is 
particularly true of aviation, with im- 
provements and new designs coming 
along so rapidly. So, with full apolo- 
gies to Boeing and Pan American for 
seeming to detract from the glory 
of their remarkable achievements, we 
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should like to predict a news item of 
a few years hence: 

“The old Boeing flying boats, which 
were replaced on the ocean runs by 
much larger and faster equipment, are 
now doing good service on the ‘jungle 
run’ in Central America, hauling min- 
ing machinery and supplies to the 
inland lakes and bringing out the 
concentrated ore and a miscellaneous 
cargo including cypress logs. One 
or two of the flying boats are still 
being used by Pan American as train- 
ing ships for the much larger equip- 


» Down Georgia way the Federal 
Alcohol Tax Unit is making it tough 
for the moonshine whiskey industry 
by spotting the stills from the air, 
then communicating by radio to other 
revenooers in cars following along 
the roads. They find this system to 
be much more effective and have suc- 
ceeded in catching a large number 
of stills operating full blast. 

Of course it's a poor rule that 
doesn't work both ways, so we sup- 
pose the airplane manufacturers will 
soon be selling similar equipment to 



steady customers of these moonshine 
stills. Might even be possible to sell 
the mountaineers a few pursuit ships 
armed with squirrel rifles. 

» We see by the papers that the 
Hutchinson family is now engaged in 
a flight around the world, getting the 
kings, emperors, presidents and dic- 
tators of the various countries to sign 
a “good-will” scroll, having already 
obtained the signatures of the rulers 
in the Western Hemisphere. This 
scroll expresses a “fervent hope that 
this document will serve to strengthen 
world fellowship for the greater glory 
and welfare of human kind.” 

While we haven’t the slightest 
doubt that the intentions of the 
Hutcliinsons are of the highest, we 
think that world conditions are pre- 
carious enough without adding the 
risk of any more good-will flights. We 
dislike mentioning this complaint so 
often, but readers will recall that all 
this world unrest and feverish re- 
arming began when the boys started 
making their first good-will flights 
along about 1927. 
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OUR AIR CORPS 
CELEBRATES 

A BIRTHDAY 

5 . 


N ot quite thirty-two years ago. the Chief of the 
Signal Corps of the United States Army issued 
a specification for a flying machine. Unlike most such 
specifications today, it was probably written without 
the least expectation that anyone could possibly meet it. 
It called for an aircraft of unheard of performance. It 
was to carry two persons, with sufficient fuel for a 
flight of 125 miles. It was to remain in the air for at 
least an hour, and during that time it had to be steer- 
able in all directions without difficulty, — always under 
perfect control, after which it was to return to the 
starting point and land without any damage. A speed of 
40 m.p.h. was desirable, with nothing less than 36 
m.p.h. acceptable. Furthermore, it had to be quickly 


and easily taken apart for transportation in Army 
wagons (how the old Army mules must have laughed!) 
and put together again in operating condition in one 

Such rigid specifications may well have stumped 
the constructors of the day; all but two, — a pair of 
brothers hailing from Dayton, Ohio. By 1908 the 
Wrights set up at Fort Meyer, Va. a machine which 
might easily have met the requirements but for a minor 
fault. First result was tragedy, — the death of Lieut. 
Tom Selfridge, serious injury to Orville, and complete 
loss of the machine. 

Not discouraged, by late spring 1909 they had an- 
other machine in readiness, and on July 30, with Orville 



is 
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Wright and Lieut. Benjamin Foulois up, the airplane 
successfully passed its speed trials. Later in the day, 
with Orville at the controls and Lieut, (now Colonel) 
Lahm as passenger, the machine set a world endurance 
record of one hour, twelve minutes ! 

Success ! The specifications were met and the Army 
came into possession of its first airplane. To complete 
the contract, two officers were taught to fly — Lieut. 
Frederick E. Humphreys and Lieut. Frank P. Lahm. 

Thus was born the United States Army Air Corps. 
This was the modest beginning of the first thirty years 
of service to the country that our Army flyers have 
just completed, a history that has included active par- 
ticipation in two wars, — a little one in Mexico, a big 


one in Europe. No less honorable has been its record in 
times of peace. 

But it is a far cry from the flimsy Wright machine 
of 1909 to the Flying Fortresses of today. As Ameri- 
cans we can view with justifiable pride the technical 
developments, and the Service testing of three decades 
which have stepped speeds from a doubtful forty to a 
definite 400 m.p.h., ranges from a bare hundred to 
thousands of miles, and payloads from 300 pounds 
to many tons. With pride also we may look upon a 
personnel that ranks with the finest in the world. 

Congratulations, Army ! You have cut your eye teeth. 
Your adolescence is behind you and you now face the 
future in the full strength of your maturity. 


The WRIGHT BROTHERS 

as Researchers 

An appreciation oi their early contributions to the aeronautical sciences. 


Being an excerpt from the 27th Wilbur Wright 
Memorial Lecture read before The Royal Aero- 
nautical Society. London. May 25. 1939 

By George W. Lewis, F. I. Ae. Sc. 

Director of Aeronautical Research, N.A.C.A. 


T hrough personal relationships 
with Orville Wright and through 
investigations of the early history of 
aviation it has been my privilege to 
attempt some estimate of the outstand- 
ing qualities and contributions of the 
Wright brothers. In their day the 
accomplishment not only of flying the 
first successful power-driven aircraft, 
but of constructing the research equip- 
ment to provide design data and of 
constructing both airplane and engine 
themselves was indeed remarkable. 
The methods and results deserve the 
term “modern” in the highest sense, 
in that they were far in advance of 
the contemporary art, and served as 
the basis for unprecedented practical 
applications. 

Through the courtesy of Orville 
Wright some information on the 
Wright brothers’ wind tunnel and the 


investigations conducted is available 
to me, and this subject will constitute 
the first section of this paper. 

Fig. 1 shows two views of a replica 
of the original Wright brothers wind 
tunnel. The propcllor was mounted 
to run in the circular ring just up- 
stream of the straightening vanes. The 
tunnel itself was 5 feet long, and the 
test section was square in elevation, 
being 22 inches on a side. The speed 
attained was about 27 miles per hour, 
or 40 feet per second. 

Fig. 2 is a reproduction of, I quote 
Orville Wright, "The original plot- 


tings (made December, 1901) giving 
the profile and plan form of some of 
the airfoils measured in the wind tun- 
nel in 1901.” In this figure I wish to 
invite jour attention particularly to 
models 7, 8, 9, and models 10, II and 
12. Here is shown the test pro- 
gramme for the first investigation 
conducted in the United States on a 
systematic series of aerofoils. Models 
7, 8 and 9, it will be noted, are circu- 
lar arc plates with systematically 
varied camber; models 10, 11 and 12 
have the same amount of camber in a 
more forward location. These models 



had approximately 1 inch chord and 
6-inch span, giving an aspect ratio of 
6, now standard for aerofoil tests in 
most aerodynamic laboratories. Syste- 
matic investigations on the effects of 
plan form, aspect ratio, biplane gap- 
chord ratio, and some miscellaneous 
studies were also conducted. 

This is indeed a surprising research 
programme for the year 1901. I wish 
to emphasize particularly the broad 
fundamental point of view it shows. 
So clear was the Wright brothers’ 
appreciation of the basic factors in the 
problem that they included all but one 
of the important variables that have 
since concerned us in wing and aero- 
foil research. In this respect most 
subsequent research along this line ap- 
pears mainly to have been in extension 
and refinement of this basic outline. 
Since it was never published, the re- 
search programme clearly bears the 
independent approval of eminent re- 
search scientists in this field, who have 
almost universally employed the same 
method of attack. 

We turn next to the balances em- 
ployed for measuring the forces. Fig. 
3 shows a diagram and reproduction 
of a photograph of the original lift 
measuring balance. The legend, as 
follows, is Orville Wright's own des- 
cription : — 

Lift Measuring Balance 

Letters correspond with parts shown 

in photograph and diagrammatic 
sketch, Fig. 1. 


F — Frame. Mounted on floor of tun- 
nel at 90 degrees to air stream. 

D — Dial graduated in degrees. 

P — Pointer mounted on axle A. 

A, A — Vertical axles. 

B, B, B', B 1 — Horizontal arms mounted 
on axles A, A. 

C — Cross bar swinging on arms B, B, 
B\ B‘. 

R, R, R, R — Resistance surfaces used 
instead of a square plane to avoid 
deflecting direction of air current 
striking surface S. They had no 
definite area themselves but together 
with the cross piece C had a pres- 
sure equal to that of a square plane 
of 8 square inch area, mounted at 
90 degrees in the place of the sur- 
face S. 

H, H, H, H— Horizontal arms 
mounted on friction sleeves T, T. 

T, T — Friction sleeves fitting over 

J — Cross bar supporting the surface S. 
S — Surface to be measured mounted 
on K at various angles to be meas- 

K — Mounting piece attached to J. 

The pressure on the surface S tends 
to move the pointer P toward 90 de- 
grees, while the pressure on R, R, R, 
R, tends to move the pointer back 
towards zero. Before taking a read- 
ing the arms H, H, must be adjusted 
always through the friction sleeve T, 
T, parallel to the air stream. Then 
the sine of the angle indicated by P 
multiplied by eight and divided by the 
area of the surface being measured. 


will equal the lift of the surface S in 
per cent of pressure on a normal plane 

The method of measuring drift, or 
drag, was equally ingenious. An aux- 
iliary balance, shown in Fig. 4, was 
used. This balance measured the ratio 
of drift to lift directly as the tangent 
of an observed angle — a method which 
may appear tempting even now to the 
wind tunnel investigator, overburd- 
ened as he is with the calculation of 
induced interference effects. The 
photograph shows a replica of the 
original balance and the legend, as 
previously, is Orville Wright’s des- 
cription : — 

Drift (Drag) Measuring Machine 

Fig. 2 represents diagrammatically 
the D/L measuring machine. 

H, H — Parallel arms mounted on 
axles AA. 

C — Connecting links between arms 
HH. 

S — Aerofoil to be measured, mounted 
on connecting links C. 

E — Dial graduated in degrees. 

P — Pointer attached to arm H. 

R — Represents resultant of all pres- 
sures on aerofoil S. 

L — Represents Lift. 

D — Represents Drag. 

Then tan angle HAH', as indicated 
by pointer P, gives D/L. 

F — Frame (see photograph). 

In practice we usually rotated the 
( Turn to page SI) 










at their disposal for distance flights, while at the Rhon 
(Germany) the average duration of good thermal condi- 
tions is about six hours. 

T wo completely new designs turned up at this year’s 
contest. Nomad by Bob Stanley, and Don Lawrence’s 
sailplane. Nomad's wing is a straight tapered type of 
wooden monospar construction. Its section is N.A.C.A. 
23012. It is rigged with 1 degree of washout. The 
Stanley fuselage is of sheet dural, carries a single retract- 
able landing wheel, no tail skid. The hood over the cockpit 
is retractable but not detachable. Greatest novelty in 
Stanley’s design is the form of the tail, with combination 
rudder and stabilizer set 90 deg. apart (45 deg. from the 
vertical). Thus, two tail surfaces serve the same purpose 
as the more usual three. By means of a very simple 
mechanical hookup, stick movements are normal. In this 
way Stanley has obtained not only a simpler and aero- 
dynamically cleaner tail arrangement, but has also elimi- 
nated the aerodynamic troubles which affect the normal tail 
due to the proximity of the wing. With this design it 
should be possible to install spoilers nearer to the fuselage 
to improve stability while gliding steeply with spoilers 
open without producing disconcerting tail buffeting. 

The Lawrence ship has a wooden wing and a fabric- 
covered steel tube fuselage. Of particular interest were 
the wing root attachments and the folding feature on the 
horizontal tail surfaces. The single landing wheel has 
a skid in front of it. The wing has a 54 foot span. It 
uses the N.A.C.A. 2418 section at the root and N.A.C.A. 
2412 at tip. The wing is in gull form, tapered throughout 
its length. It is rigged with deg. geometric washout. 
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16. The Aviation Trophy Award Committee at work. Left to 
right, Jacobs (N.A.C.A.) Lawrence (SSA), Haromen (CAA). 


Also outstanding were the all-metal jobs of the Schweit- 
zer brothers, and the Baby-Albatross by Bowlus. The 
Schweitzers had two of their well-known two-seaters on 
the field (one belonging to the SSA and one to the 
Airhoppers) and a new utility sailplane, a sort of improved 
edition in steel and aluminum of the Austrian Hiittcr 17. 
Besides setting a new altitude record for two-seaters, the 
Schweitzer sailplanes have made many new friends for 
soaring by providing some flying experience for a number 
of people as co-pilots or passengers. 

The Bowlus ship is based on the Grnnau-Baby wing and 
has an aluminum tail-boom. It is sold in kit form for 
home-assembly (see page 38). One of these ships (built 
from a kit) made the recent 280 mi. record flight in Texas. 

O pficials at Elmira had the responsibility of running a 
three-ring circus. Down at the airport Hank Wightman, 
general manager of the Soaring Society, was busy with the 
CAA instructors and students assigned for gliding and 
soaring. In the Administration Building on Harris Hill 
Dr. Eastman Jacobs, Platt, Klemperer, Lange, Franklin, 
Wolf Hirth and many others kept hot discussions going 
on practically every technical and scientific phase of motor- 
less flight. On the field quite a crowd of spectators had 
to be entertained with flight exhibitions and loud-speaker 


announcements. Finally, there was a soaring contest run- 
ning. All this was done smoothly and without undue 
excitement. Every morning at 8:30 there was a pilot 
meeting where Mr. Wiggin of the U.S. Weather Bureau 
presented the analysis of the weather conditions and gave 
an idea of the probable developments during the day. 

The radio and teletype communications service deserve to 
be mentioned. As soon as a sailplane had taken off and 
had started flying toward the pre-announced goal, its 
ground-crew started navigating in the same direction with 
tow-car and trailer. The pilot had only to advise the 
Elmira headquarters on his landing, and the message was 
broadcast immediately over New York, New Jersey, New 
England, and Pennsylvania by the police teletype. Thus 
the ground crews had only to cruise from one police- 
station to another, waiting for their message. A record 
of some sort was established when two Airhopper cars 
arrived at the State Police Office at Harrisburg, Pa. at 
9:00 P.M. on July 2, asking for Emil Lehecka's landing 
message. The message was not very complicated because 
Emil was sitting right behind the police station with his 
Rhonsperber. 


17. Trophy winner, Robert Stanley, before his altitude record 
flight on July 4th. 

18. The unconventional tail surfaces of Stanley's Nomad. 


A problem which seems to have been handled not too 
satisfactorily, and which certainly should be worked out 
better next year, is that of the take-off facilities. Many 
promising moments were lost because the winches were not 
available or were tied up for mechanical difficulties, or 
because airplane towing was too expensive for many 
of the pilots. It would be advisable also to have the 
number of towplanes proportional to the number of high- 
performance sailplanes, in order to be able to get planes 
and pilots back rapidly from distant airports. A high 
percentage of distance flights end on airports and tow- 
flight back to Elmira would give extra comfort and extra 
sleep to the pilot and would help save money. In fact, 
the fuel consumption of a heavy car, especially on holiday- 
congested roads, would seem to give an advantage in 
favor of the airplane. 

Practically every discussion among technicians and 
pilots at Elmira posed the question: — how can we get 
permanent soaring schools? — how can a National Research 
Center for Soaring be erected as a necessary complement 
to the N.A.C.A. research work and as technical and scien- 
tific center for existing and future soaring groups? Nat- 
urally, the work must be started on a very limited scale, 
for instance by giving a few capable and energetic fellows 
the task of doing a well-organized construction and re- 
search work not in their own interest but for the benefit 
of all American soaring. Such a baby research center 
might easily grow with its own achievements exactly as 




with the LID OFF 

Not a tale of the old WUd West, but a quick look behind 
the scenes in the shop that won for United Air Lines 
AVIATION'S MAINTENANCE AWARD for 1939. 



tops of the original hangars 
re built to house the early 

Jail planes. By roofing over 

the gaps between the original hang- 
ars, and by linking the walls together, 
United has succeeded in retaining 
much of the original construction 
without causing any reduction in effi- 
ciency of flow through the enlarged 


plant. The service hangar (right) 
was built long after the original 
hangars and was originally designed 
to accommodate ships of the Boeing 
80 type and larger. It easily takes 
care of the present Douglas Main- 

elements of the overhaul base as re- 
quired, by changes and service. United 
has evolved one of the most efficient 

great deal of the credit goes back to 
the days when Oliver West (now with 
Trans-Canada) had charge of United 
engineering, but the good work started 
by West has been ably continued un- 
der the direction of Base Superin- 
tendent W. P. Hoare and his Chey- 
enne staff. Base personnel now in- 
cludes J. W. Ebcrly, director of per- 
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SIMPLIFYING 

Stress Analysis 



By F. R. Shanley 

Chief Engineer, Curtiss IVright Technical Institute 
Structures Staff Engineer, Lockheed Aircraft Co. 


I N view of the ever-increasing com- 
plications in the stress analysis of 
modern metal structures it is always 
good news to hear about any simpli- 
fications that can be effected. It may 
be worthwhile, therefore, to point out 
a few recent developments that may 
not have become generally known to 
structures engineers. 

Load Axis — In determining the ex- 
ternal loads and bending moments 
acting on a wing structure it is easy 
to become confused because of the 
presence of dihedral, sweepback, vari- 
ations in elastic axis position, and 
other such factors. The use of an 
arbitrary “load axis" has special ad- 
vantages in that it entirely divorces 
the external load determination from 
the geometry of the internal structure. 
The load axis is simply a straight line 
drawn normal to the plane of sym- 
metry of the airplane. It may be 
located at any convenient point, pref- 
erably somewhat ahead of the wing 
and either completely below or above 
it. Once located, it serves as a refer- 
ence axis for all subsequent calcula- 
tions of wing and tail loads. Stand- 
ard conventions for loads and torques 
should be adopted, as indicated in 
Fig. 1. 

Regardless of the methods used for 
load distribution and summation, it is 
possible to transfer all loads and 
torques to the load axis and to re- 
solve them into components along the 
chosen reference axes. (Torques 
should of course be designated by 
vectors representing the axis of rota- 
tion.) This permits the computation 
of curves of shear, bending moment, 
and torque with reference to the load 
axis. In the actual process the tabu- 
lation will include the distances from 
the aerodynamic center to the load 
axis at the various spanwise stations. 
The main advantage of this system 


is the fact that a great deal of compu- 
tation work can be completed before 
the internal structure of the wing has 
been decided upon ; and in cases where 
the elastic axis (so-called) of the 
structure is not a straight line, the 
load-axis method eliminates the torque 
corrections that must be made while 
“moving" shear loads over a wander- 
ing path. 

Another feature of the load axis 
is the fact that balancing tail loads 
are influenced only by torsional mo- 
ments about this axis. It is there- 
fore possible to utilize the total com- 
puted torque about this axis for bal- 
ancing purposes. In the procedure 
used at Lockheed the entire process 
is carried out in terms of aerody- 
namic coefficients, resulting in a set 
of general curves for tail load in co- 
efficient form. These curves remain 
unchanged as long as the geometry of 
the airplane is not altered and they 
can be used for any design condition. 
Incidentally, the need for a mean 
aerodynamic chord disappears en- 
tirely, from a structural standpoint, 
and it becomes possible to use an ap- 
proximate M.A.C., simply as a yard- 
stick to measure c.g. position. 

Dihedral and Sweepback Effects 

After the wing loads have been de- 
termined with refereifce to the load 
axis they must eventually be applied 
to the basic wing structure. This 
usually involves a determination of 

tural axis (a process that will be 
discussed in greater detail later in this 
paper). To transfer the external 
loads to this shear center it is only 
necessary to make a correction in the 
torsional moment about the load axis. 
The loads and torques now act at 
the right place, but not necessarily in 
the right directions. What are the 
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right directions? This simple ques- 
tion is not so easy to answer in some 
cases, but a few elementary principles 
can be applied to clarify the point. 

Let us assume a condition such as 
shown in Fig. 2, where the solid lines 
represent the basic wing structure. 
The vectors x, y, and z may repre- 
sent either loads or torques. The 
first and most obvious principle to 
apply is that the internal loads should 
be found by “cutting” the structure 
through the minimum cross-section. 
In Fig. 2 the proper cutting plane is 
illustrated by the lines B-B and 
C-C, which can be regarded as traces 
of the plane. The determination of 
the cutting plane in this manner sim- 
ply amounts to assuming that the 
structure behaves in the same way 
regardless of how it happens to be 
attached to the fuselage. Obviously it 
will be necessary to resolve forces 
and torques into different planes and 
directions at the fuselage attachment, 
and there will also be some question 
of “end effect.” But for most stations 
outboard of the fuselage the structure 
should be regarded as independent 
of conditions at the root of the wing. 
(In some cases the minimum cross- 
section principle may have to be 
further modified, such as when 


TABLE I 

Correction Factors 



stringers do not run normal to this 
cross-section.) 

The final step is, of course, to re- 
solve the forces and torques into new 
planes determined by the plane of 
minimum cross-section. This can be 
done at the same time the external 
loads arc moved to the structural axis. 
But when the dihedral or sweepback 
angles are not large it becomes ad- 
visable to determine the errors that 
would be introduced by ignoring 
these effects entirely. It will be found 
that these errors can be taken care 
of by simple correction factors in 


Corrections for Dihedral and 
Sweepback 

Knowing the correct procedure, it 
is possible to evaluate the errors in- 
troduced by cutting all sections par- 
allel with the plane of symmetry. 
The approximate correction factors 
have been tabulated in Table I. In 
arriving at these values certain as- 
sumptions were made, such as: 

(a) Wing area used in load factor 
computations is the projected area. 

(b) The air pressure acting over 
a certain actual area of wing is un- 
affected by dihedral. (This assump- 
tion results in the correct total vertical 
load.) 

(c) In computing section properties 
the nominal areas of stringers, cor- 
rugation loops, etc., are used, even 
though the section is taken at an angle 
with the stringers. 

It can be seen from Table I that 
when the angles involved are small 
nearly all the correction factors be- 
come negligible. This enables the 
analysis to be made with a minimum 
of work. Ii will often be sufficient 

The derivation of the correction 
factors is a straightforward mathe- 
matical process, the details of which 
need not be included in this paper. 
When such factors are to be used in 
the analysis they should be derived 
for the case in question, as differences 
in type of construction may require 
different assumptions to be made. 
Table I is included here only to give 
a general idea of the magnitude and 
nature of the correction factors. 



Chord Coefficients 

A considerable simplification in the 
determination of "chord” loads can 
be effected if we make use of a 
simple aerodynamic fact. If we know 
the lift coefficient for a given sec- 
tion or strip of wing, the correspond- 
ing chord coefficient is immediately 
determined and is unaffected by aspect 
ratio. This follows from the funda- 
mental assumptions made in determin- 
(Tnrn to page 47) 
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Bowlus Baby Albatross 


I N his years of motorlcss aircraft 
design experience Bowlus has 
evolved many types, but none so char- 
acteristically American, and so defi- 
nitely original, as the Baby Albatross. 
Bowlus is not building complete 
planes, but prefers to stress a kit plan 
which provides the purchaser with 
parts that arc 85% completed in the 
factory, but on which all the detailed 
finishing, assembly, etc., is left to the 
individual builder, or club. Under 
this plan the kit is supplied in ten 
units; the builders starting with the 
simplest part of the ship, the rudder, 
and progressing through the elevators, 
struts, fins, etc., until the plane and 
its builders have progressed together 
to the point where one is a finished 
article, the other a finished workman. 
This procedure lowers the cost of the 
plane materially, teaches the purchaser 
many things that he should know about 
his plane before he tries to fly it. 


makes him a better mechanic for con- 
tinued maintenance of the plane, and 
greatly widens the possible field of 
sailplane construction through provid- 
ing interested groups with a properly 
engineered design, and with parts that 
are 85% factory finished. 

Under the Bowlus purchase plan the 
complete kit may be bought in ten 
increments for a total cost of $385. 
For another $5 one can obtain com- 
plete blueprints of the carrying trailer 
that has been developed for trans- 
portation on the ground. The com- 
plete plane, factory finished, may be 
had for $800. The approved purchase 
plan calls for a $75 down payment, 
which covers two units, the rudder, and 
elevators. A second payment of $50 
brings units 3 and 4, the wing struts 
and the fin unit. Payment of $125 
acquires the largest item, the two wing 
units, Nos. 5 and 7. These come with 
the spar and leading edge complete 


except for finishing, and with all ribs 
assembled, ready for attachment. In 
fact, throughout the kit, all major 
structural units, such as pod, tail boom, 
and wing spars, are finished at the 
factory to insure proper strength of 
the plane’s primary structure. Unit 
6, the ailerons, costs $25. And units 
8, 9, and 10 are lumped in a $110 
payment, covering the pod, boom, and 
miscellaneous finishing parts and ma- 
terials. All fabric coverings are 
sewed at the factory ready for instal- 
lation. Detailed instructions are sup- 
plied throughout. 

In general design the Bowlus Baby 
Albatross is a strut-braced high wing 
monoplane of wood construction. There 
is no fuselage proper, pilot accommo- 
dations being provided by an abbrevi- 
ated nacelle, or “pod”, of three-ply 
veneer glued and pressed in a mold to 
a perfect streamline form and glass- 
like finish. The pod has a landing 



skid and take-off wheel. Tail sur- 
faces are carried on a dural boom 
attached to the pod through three 
laminated fuselage rings. Wing is of 
mono-spar type with a single strut for 
each panel. 

The wing is of elliptical plan form, 
and is tapered in thickness from the 
inboard end of the aileron, although 
straight across to that point. Airfoil 
section is Gottingen 535 half way to 
the tip and then modified to a symme- 
trical section at the tip. No spoilers or 
flaps are used as it is claimed that 
the Baby Albatross will land at 27 
niplt, and will do a three hundred and 
sixty degree turn in ten seconds. 

Fittings throughout the Baby Alba- 
tross are of cast aluminum alloy. 

Span of the ship is 44 feet and 
weight 205 lb. Gliding ratio is nor- 
mally 20 to 1, and best flying speed 


Briegleb Utility 



O ne of the most promising sail- 
plane designs from the standpoint 
of commercial application, is the 
Model BG-6, Briegleb Utility Glider 
of rugged design for student instruc- 
tion work, but with strong soaring 
potentialities. Of very light empty 
weight, and all-around small dimen- 
sions, the Briegleb BG-6 is of con- 
ventional strut braced parasol mono- 
plane type, with fully enclosed 
cockpit. Differential ailerons are 
sufficiently sensitive to provide lateral 
control at only 10 mph. A push-pull 
system is used for aileron and ele- 
vator controls. The plane may be set 
up ready for flight by two men in 
twelve minutes. 1010 steel tubing 
is used in the fuselage structure. A 
12 in. commercial wheel and tire are 
used for landing and take-off, in addi- 
tion to a nose skid and a tail skid. 
The glider is designed for a top speed 
of 80 mph for airplane towing. 

A unit-sales plan has been worked 


out to encourage home builders, or 
club groups who wish to assemble 
the ship themselves. A variable pur- 
chase plan includes the following pos- 
sible steps: Complete plans, working 
drawings, and detailed instructions, 
$12.50; Complete plans and all raw 
materials, $175.00; Plans, materials, 
and all metal work finished, including 
all welding and fittings, fuselage, etc., 
$275; Complete sets of finished parts, 
ribs, spars, etc., all ready to assemble, 
$345.00; or the complete Utility, fact- 
ory-built, $495. A further step has 
been developed by which groups may 
purchase the parts in five or ten units. 
Under this plan the plane is subdivided 
into such component parts as ribs, 
ailerons, elevators and rudder, etc., 
and these units can be supplied step 
by step until the job is ready for 
assembly, spreading purchase over a 
period of five or ten months, on the 
basis of one unit per month, or even 
longer if necessary or desirable. 



Briegleb I 

i.fneth . . IX ft 91 in 

NACA 441 

Aspect ratio (effective) 

Kmpty weight . . 

Gross weigh; 

Wing loading. .32 1 
Gliding angle 

Sinking speed 1 

Stalling speed 


117 sq. (; 
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Super Scarab at 165 h.p. 

New Warner Engine Has Take-off Rating of 175 hp. 


P roduction is now under way on 
the newest Warner engine, follow- 
ing official approval by the CAA of the 
new Super Scarab Model 165 seven 
cylinder radial engine with a normal 
maximum power rating of 165 h.p. at 
2100 rpm, and an approved take-off 
rating of 175 h.p. at 2250 rpm. 

The crankcase is made in two 
halves, joined at the centerline, of 
ribbed and heat treated aluminum alloy 

steel bearing cage is inserted in the 
rear half, and two bronze bearing 

place in the front half, to provide 
mountings for the crankshaft main 

curate alignment, and preventing local 
bearing loads from being transmitted 
directly to the soft alloy metal of the 
crankcase. 

Connecting rods are “I” section steel 
drop forgings. The master rod is of 
split type, four-bolt design, with a 
replaceable high lead bronze steel 
backed bearing shell at the crankpin 
end. Link rods are assembled to the 
master rod big end by means of wrist 
pins locked in the link rod and bearing 
in bronze bushings drilled to provide 
full forced feed lubrication. Bronze 
bushings are pressed into the piston 
end of all rods for the piston pins, 
which are of full floating type. Pistons 
are heat treated aluminum castings 
fitted with two compression rings and 

Complete cylinder assemblies are at- 
tached to the crankcase by eight studs 
each. Cylinders are alloy steel forg- 
ings machined all over, and amply 
finned. An improved type cylinder 

permanently shrunk and bolted to the 
cylinder. Exhaust and intake ports 
are at the rear of the cylinder head. 

itic steel. Intake valve is cobalt chrome 
steel and the intake valve seat is 
aluminum bronze. Intake and exhaust 
valve guides are of bronze. Two spark 
plugs are fitted to each cylinder. 

Rocker arm housings are cast in- 
tegral with the cylinder head and 
fully enclose the valve mechanism 
which is automatically lubricated 
through pressure feed to the rocker 
arm bearings of No. One cylinder, 


rocker boxes. The scavenging pump 
picks up excess oil from rocker boxes 
on cylinders Nos. Four and Five. 

The cam ring is made from an alloy 
steel drop forging, is machined all 
over, and is carried on a replaceable 
bronze bushing which floats on the 
heat treated main bearing sleeve. The 
crankshaft is generously proportioned 
and is machined from a one-piece drop 
forging, heat treated. The propeller- 
end carries an SAE No. 20 spline. 
Mounting pads are provided on the 
gearcase for starter, generator, fuel 
pump, tachometer drive, and two addi- 
tional accessory drives, as well as 
drives for two flange mounted mag- 
netos. The induction housing is bolted 
directly to the rear crankcase, and also 
serves to support the engine on its 
mount. The carburetor is attached to 
the lower part of this induction hous- 
ing and separate intake pipes lead to 
each cylinder. 


Specifications are as follows: 






332 lbs. 

Dual Scintilla 
Stromberg NAR- 

.58 lbs/BHP/Hr. 
.025 lbs/BHP/Hr. 

371 in. 

3031 in. 
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5-Tube Receiver 

Air Radio and Instrument's new 
outfit has a clip-on battery com- 
partment 

Unusual sensitivity considering the 
size and weight is the achievement 
claimed for the type AR-AUX beacon 
receiver recently announced by Air 
Radio and Instrument Co., Chicago 
Municipal Airport. Containing five 
tubes in a superheterodyne circuit (one 
tube in a tuned r-f circuit), covering 
the 190 to 410 kc band, and battery 
operated, the new receiver weighs but 
12 pounds, complete with headphones 
and batteries. The overall dimensions 
arc 11 by 6 by 7 inches. For in- 
stallation in a small ship, the battery 
compartment may be separated from 
the receiver proper and connected by 
a cable. The list price is $60. 


Aeronautic Radio 

A New Manual for Operators and 
Pilots by Myron S. Eddy. Pub- 
lished by the Ronald Press 

One of the first books to devote itself 
exclusively to the problems of radio 
applied to aviation is "Aeronautic 
Radio” by Lieutenant M. S. Eddy, 
U. S. Navy Retired, instructor in air- 
craft radio at the Stewart Technical 
School. According to the preface, the 
book is intended for all persons inter- 
ested in any phase of the subject, in- 
cluding students, mechanics, operators, 
pilots and air transport operation men. 
The treatment is practical, and the 
mathematics held to a minimum. The 
first four chapters are concerned with 
fundamentals of electricity as applied 
to radio, including the elements of cir- 
cuit theory. Following are chapters 
on radio tubes, batteries and power 
supply. This information is, of course, 
available in many other texts, but has 
been included in order to make the 
book complete. The remaining nine 
chapters are concerned directly with 
equipment used in aeronautical radios, 
including radio range speakers, tclc- 



Air Radio’s Beacon Receiver with Cllp.On 
Battery Compartment. 



graph and telephone transmitters, re- 
ceivers, direction finders, instrument 
landing systems and radio traffic con- 
trol. The last three chapters discuss 
the important problems of the installa- 
tion and maintenance of aircraft radio 
equipment. The book contains 502 
pages and sells for $4.50. 

Your radio editor can find very 
little to criticize in the book, except 
the inevitable fact that no book as 
general as this can go into detail on 


all subjects, no matter how interesting 
they may be to particular readers. Ii 
the reader must rely on a single book 
to obtain his knowledge of radio in 
aviation, this book certainly seems to 
be the best available. On the other 
hand it would seem desirable to con- 
sult some other volume, especially de- 
voted to radio (for example, "Princi- 
ples of Radio," by Keith Henney) 
which goes into more detail on the 
matters covered in the first chapters 
of "Aeronautic Radio.” 

At the end of each chapter there is 
a series of questions, over 200 in all, 
of a qualitative nature. Indication is 
given of the page on which the an- 
swers to these questions can be found. 
Lack of mathematical treatment, which 
would be serious in a book intended 
for design engineers, is not detri- 
mental in a book intended primarily 
for operators who must merely under- 
stand the equipment designed by 


All-Purpose Outfit 

Aerovoice send-receive combina- 
tion weighs but 18 pounds, has 8 
watts carrier output 

Among the present crop of compact 
light-weight send-receive radio equip- 
ments for aircraft, one of the latest to 
be announced is a neat little outfit 
made by Aerovoice, Inc. of Islip, Long 
Island. The transmitter and receiver 
are available separately, but are built 
to operate as a unit. The receiver, 
model R, is designed for dry battery, 
or 6- or 12-volt storage battery (dyna- 
motor) operation, and covers two fre- 
quency ranges from 180 to 420 kc and 
2000 to 4500 kc. The controls include 
a toggle switch for selecting the fre- 
quency bands, a volume control, tuning 
control, phone jack and antenna post. 
The weight of the receiver, less acces- 
sories, is extremely small, 3 pounds, 4 
ounces. Equipped with headphones, 
power supply and cables, the weight is 
11 pounds, 12 ounces. 

The transmitter, model D-6, is a 
two-tube crystal-controlled outfit 
working on any of the itinerant fre- 
quencies. The carrier output of 8 
watts can be 100 per cent modulated, 
and the power drain from a 12-volt 
supply is 4.75 amperes. Its weight 
less accessories is 3 pounds, 5 ounces. 
The transmitter comes equipped with 
anti-noise microphone, crystal, dyna- 
motor, cables, etc. The combination 
of the type 12-R receiver and D-6 
transmitter weighs 18 pounds, includ- 
ing all necessary accessories for 12- 
volt operation, and costs $205.00. 
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BUYER’S LOG BOOK 

What s New in Accessories, Materials, Supplies, and Equipment 


For the reclaiming of aircraft engine cylinders or the honing of new aircraft 
engine cylinders, the Barnes Drill Co. model 306-H hydraulic Honer, manufac- 
tured by the Barnes Drill Co., Rockford, 111., has been widely adopted by the 
U. S. Army Air Corps and is also available commercially. The Model 306-H 
honer is a combined honer and straight line lapping machine and can be used 
for either type operation instantly. The machine is provided with a positive 
depth stop for blind hole honing so that the stones cannot be damaged against 
the cylinder head, yet honing is performed the full length of the cylinder wall. 
The honing stones may readily be replaced with lapping blocks for a straight 
line lapping operation. The machine has considerable versatility for either 
rotations and reciprocations simultaneously, or for reciprocations only with 
hand or automatic indexing at the end of each cycle of reciprocation. — 
Aviation, August, 1939. 

A line of prc-dcsigned steel aircraft hangars is offered by Blaw-Knox Com- 
pany, Pittsburgh, Penna., through its standard building department. Delivery 
service of three weeks or less can be obtained. The standard line will include 
single-span widths up to 100 ft., but larger sizes can be accommodated. Fea- 
tures include extreme weather-tightness, great resistance to corrosion, rugged 
construction, and quick erection, or dis-assembly for re-erection. — Aviation, 
August, 1939. 

Aircraft manufacturing frequently suffers from excessive tool and jig costs. 
To alleviate this condition it is sometimes possible to adapt a standard low-cost 
jig to a variety of machine operations, or for handling a variety of small 
parts. Such a jig is the Esco "Mijit'’ pump jig, offered by the Esco Engi- 
neering and Sales, Inc., Detroit, Mich. This jig weighs less than six lbs. and has 
working areas ranging from li x 2J in. to 3 x 3 in. In operation the Mijit jig 
provides for special work holders on base, and lower side of top plate. Drill 
bushings are placed in the top plate when used as a drill jig. Work is clamped 
in place by operation of the pump arm with its black bakelite handle, and is 
quickly released through operation of this clamping arm. It is claimed that 
quicker loading and unloading time are achieved, with lower operator fatigue, 
and the advantage of using a low-cost standard jig unit. — Aviation, August, 
1939. 

For cleaning metal parts of such shape that they may trap solvent, chips, 
abrasive, etc., a special rotating basket degreasing machine has been developed 
by the Detroit Rex Products Company, Detroit, Michigan. Work comes from 
the Detrex degreaser clean, warm, and dry, free from any trace of solvent or 
solvent vapors, chips or abrasive. Careful design has effected material 
economies in cleaning solvent used. A special automatic elevator mechanism 
lowers and raises the rotating work baskets with relation to the tank of 
solvent. A continuous filter is used to keep the boiling chamber free of 
insoluble material, so that the work is always immersed in clean solvent. The 
Detrex degreaser is manufactured in various sizes ranging in capacity up to 
two tons per hour. — Aviation, August, 1939. 

A new low-visibility night landing lighting system has been worked out for 
airport runways by the Westinghouse Electric & Manufacturing Company, for 
use in connection with instrument landings. Through use of the new lighting 
installation it is practicable for pilots to make normal three point landings 
instead of the high speed approaches which have been used under low visi- 
bility conditions. The new Westinghouse system provides three green incan- 
descent lights flush with the ground, which indicate the beginning of the 
runway. Then, at 100-foot intervals, the amber-color quality of sodium con- 
tact lights, spaced on opposite sides, signals that the pilot is over the first 
1,000 ft of the runway. The final 3,000 ft. of the runway is distinguished 
by white incandescent contact lights and the far end boundary by three more 
green incandescent lights. Field tests at Akron, Ohio, have shown that the 
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Esco Mijit Drill jig. 




Firestone Airtex cushions on Pennsyl- 
vania Central Airlines planes. 



Breoze Exhaust Gas Analyzer. 


sodium contact lights are visible at a distance of 410 ft. when conditions are 
such that incandescent lights are visible from only 33 ft. All the light from 
the new contact lights is emitted at an angle of from zero to ten degrees, 
which is in the direction of the eyes of the pilot in the incoming plane. — 
Aviation, August, 1939. 

Airline passengers may now ride on air in more ways than one, at least 
when patronizing Pennsylvania Central Airlines, which has just refinished 
its entire fleet of planes with seats upholstered in Airtex, the new aerated 
latex product developed by The Firestone Tire and Rubber Company. Airtex 
has unique advantages which make it ideal for use as a cushioning material 
on aircraft seats. It is light in weight, compact, and durable. A pneumatic 
cushioning affect is provided by millions of inter-connected air cells acting as 
miniature check valves and thus permitting air pocketed within the cushion 
to compress or escape slowly when pressure is applied; i.e., when a fat man 
sits down. Upon removal of the fat man, or pressure, the material immediately 
snaps back to its original form and contour. — Aviation, August, 1939. 

To determine the fuel to air ratio of an engine or set of engines in an aircraft 
in flight an efficient instrument has been announced by the Breeze Corporations, 
of Newark, N. J. Known as the Breeze Exhaust Gas Analyzer, the instrument 
consists of a unit (one for each engine) bolted to the firewall, and an indi- 
cating instrument mounted in the cockpit. The theory of operation is that 
electrical resistances show the presence of carbon dioxide, indicating a lean 
mixture, and hydrogen, indicating a rich mixture. The instrument on the panel 
shows the pilot when his engine is running at leanest mixture without danger 
of overheating. — Aviation, August, 1939. 

Detergency destroys dirt in the case of a unique cleaning solvent developed 
by the Curran Corporation, Malden, Mass., for use in cleaning small metal 
parts. The new dirt deterrent has the high solvent performance of benzine 
and leaves a light phenolic film which acts as a rust preventative measure. 
According to the Curran development laboratory the new solvent has a clear 
sparkling appearance B.D. (before dirt), and is highly penetrating, and 
inflammable. Small metal parts dunked in the solvent assume a scoured appear- 
ance without etching, marking, or loss of weight, and such parts may be 
rinsed with water to produce a chcmically-clean surface where painting or 
lacquering is to follow. — Aviation, August, 1939. 

Cleaning cement floors is a difficult chore under ordinary circumstances, but 
the job has been simplified greatly by the use of a cleaner developed by the 
Magnus Chemical Company of Garwood, N. J. Magnus Cement Cleaner is 
available in two specifications, — 92 PR and 92 P. The former is intended 
for cleanup on old floors or for unusually difficult jobs while the latter is for 
normal work. Although users report that simple flushing is usually sufficient 
to remove the grease and dirt after the cleaner has been applied, the manu- 
facturers have developed a 3-purpose brush which incorporates a scraper and 
squegee in the brush. — Aviation, August, 1939. 
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Why should a youngster who has spent 1,000 
hours in an outboard motor think he is qualified to be 
captain of the Normandie or Queen Mary? Why should 
a youngster with 1,000 hours in a light-weight plane 
think he is qualified to pilot a modern airliner? 

Boeing School caters to men who want careers in _ 
modern commercial aviation. It, therefore, trains 
them in the heavier, commercial-type machines. ' 
Boeing School trains with 6 different types of planes, 
ranging from 2500-poundcrs to the multi-engined 
transport. 


other way, too, Boeing School is geared 
to modern aviation. Students assemble and build every- 
thing from modern radio equipment to completed planes 
in the school’s 17 modern shops and laboratories. 
Boeing students “go to school” right on United's great 
West Coast terminus, the 890-acrc Oakland, California. 
Airport. They study among the men and the fleets of the 
most experienced division of modern aviation (United 
Air Lines). Thev meet and know the type of career men 
whom they are going to join — watch them using the 
equipment they are going to use. 

BOEING , Send the coupon below for the new Hoeing 

SCHOOL School bulletin and sec the facilities that 

GRADS nri ; °P C " * ou U , car, '* r ~"- 5 ‘ 

subjects. I.el sending the coupon he your 

MAKE GOOD! 
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Turner Picked to Repeat in Thompson 


(Story on page 52) 
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A Look At The Races 

Fuller, Chester and Turner 
look good from here 

Making forecasts about the 
National Air Races to take . ' 
this year Sept. 2, 3, and 4, from 
any such date as July 18, upon 
which this is written, is as 
much of a gamble as trying to 
pick the winner of the Kentucky 
Derby in a Winter book. But 
there is a lot of pre-race dope 
already floating around which 
does seems deserving of cir- 
culation here. 

We listed chief details of the 
distribution of the $85,000 prise 
list in our May issue. There is 
considerable possibility that this 
list will be upped materially be- 
fore opening day. Aside from 
the prize list, this year's races 
will differ from previous ones 
in a few minor details. Bendix 
ships, for instance, must be fully 
equipped for instrument flying 
and the pilot must hold an in- 
strument rating. Qualifying 
speeds will be 220 mph. for the 
Greve race and 240 mph. for 
the Thompson. Qualifications 
for the closed course events 
must be run off between Mon- 
day, August 28, and the evening 
of Friday, Sept. X. A new regu- 
lation that should please every- 
one is that no ship may be test- 
hopped for the first time after 
August 27. This should elimi- 
nate much of that hectic last 
minute construction work in evi- 
dence during past years. The 


Contest Committee has also 
made some new regulations as 
to the numbering and marking 
of ships and has recommended 
contrasting color combinations 
help spectators identify the 
' ' ' ' ‘ ig the races. 

In the Bendix, Frank Fuller 
is reported to have been prepar- 
ing himself and his plane for a 
repetition of his 1937 victory. 
Jacqueline Cochran has had the 
Seversky racer (in which she 
won last year) fitted with a 
new center-section embodying a 
fully retractable landing gear. 
That plus some minor engine 
changes should add 25 to 40 
mph. to her top speed. Miss 
Cochran, however, has not defi- 
nitely announced that she will 
enter the Bendix, although she 
is definitely booked for an at- 
tack on a number of speed rec- 
ords. Just to warm up while 
her big ship was getting finish- 
ing touches at the Seversky 
plant she went out last month 
and put a 145 hp. Monocoupe 
over a 100 kilometer course at 
Floyd Bennett Field to set a 
new woman's mark of 16S miles 
an hour. In any case Inez 
Gibson will represent the 
“weaker" sex in the Bendix. 
She has been reported in special 
training for the event during 
the past several months under 
the guidance of Max Constant. 

The Greve, as usual, sizes up 
as the competitive gem. Art 
Chester and Tony LeVier are 
primed to hound each other for 
two hundred miles as they did 


last year. Chester, one of the 
real racing motor experts of 
the country, has done a prodigi- 
ous amount of work on his ship 
and may even up with LeVier 
who nipped him in a hair-rais- 
ing finish last year. The new 
Folkerts is ready, with Del 
Bush, a newcomer to the Na- 
tionals, scheduled to take the 
controls. Several others 549s 
will be in there to make the 
going tough. Certainly LeVier’s 
new record of 1938 will go. 

Turner looks like the man to 
beat in the Thompson. The 
Colonel claims an added 25 
mph. for his record-breaking 
ship through motor changes. 
That puts him over the 300 
mph. mark for the distance. 
If he is right and makes it he 
will be very, very hard to beat. 
But there will be plenty of com- 
petition crowding him all the 
way and nobody knows that 
better than Turner himself. 

Guba Home 

Archbold expedition ends 
brilliant circling of globe. 

One of the most remarkable 
flights in aviation history, and 
incidentally one of the least 
adequately publicized, ended 
July 6, as the big Consolidated 
flying boat Guba, bearing the 
Archbold New Guinea expedi- 
tion of the American Museum 
of Natural History landed at 
San Diego. June 3, 1938, it had 
headed across the Pacific to 
Honolulu. Thence two non-stop 
flights carried it to Wake Island 
and Hollnndia in Dutch, New 
Guinea, a distance of some 7,- 
224 miles. For almost a year 
the Guba transported supplies 
from Hollandia to various scien- 
tific ground parties in the moun- 
tainous interior of that island. 
Thousands of plant specimens, 
birds and mammals were col- 
lected, many of them new. A 
number of villages with entire 
populations which had never be- 
fore seen white men were visited 
and studied. Thousands of miles 
of unknown territory were in- 
vestigated and mapped. A di- 
rect return homeward by the 
outward route after such suc- 
cesses would have been enough 
for most expeditions. Not for 

This spring the crew of the 
Guba (see page 61) flew to 
nearby Australia. Then, chart- 
ered by the Australian govern- 
ment to survey an alternate 


route to England via the Indian 
Ocean and Central Africa, it 
took off on another adventure. 

Accompanied by a Captain 
Taylor as a representative of 
the Australian government, the 
ship made its leisurely way 
across the Indian Ocean. Set- 
ting out during the first week 
in May it called at Batavia, flew 
over Christmas Island, stopped 
at Cocos Island, hopped to the 
Chagos group, then pushed on 
to Mahe, principal island of the 
Seychelles group approximately 
1,000 miles from the east coast 
of Africa. June 21, it arrived 
at Mombassa, Kenya Colony, 
East Africa. By this time it 
had crossed 9,820 miles of open 
ocean since leaving Sydney. 
June 27, the plane arrived at 
Dakar on the west coast of 
Africa. A few days later it 
struck out over a new route, 
crossing to the Virgin Islands 
in the Caribbean. July 2, the 

for an elaborate reception at 
the New York World’s Fair. In 
all, the expedition had com- 
pleted some 700 hours of the 
sheerest type of pioneering 
flight without a single serious 
untoward incident. 


Flyaway Factory 

Consolidated makes first 
trans-Atlantic delivery 

Twenty-two years ago, a lot 
of high-pitched crowing was 
going on in this country about 
(I) How many tens of thous- 
ands of combat planes the U. S. 

to Europe. (2) How the biggest 
of these were going to be deli- 
vered by flying them across the 
Atlantic. Cynics on the subject 
of war-time propaganda as 
dished out for home consump- 
tion may therefore relish the 
facts that (1) The U. S. has 
already this year delivered more 
combat planes to England and 
France than it did during the 
entire war period. (2) That 
just last month the first mili- 
tary aircraft ever to be delivered 
by air across the Atlantic 
arrived in England. 

Not that the delivery on July 
14, of the Royal Air Force's 
new fifteen-ton Consolidated 
patrol-bomber was not a bril- 
liant enough feat of airman- 
ship. The crew was no ama- 
teur one. Russel Rogers was 
pilot; Lewis A. Yancey, navi- 
gator and relief pilot; Raymond 
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t returned from the 
brilliant Archbold round-the- 
world flight described in another 
column. First plans were to United stock, 
make the first stop out of San \ of the hold* . 

Diego at Botwood, Newfound- j share of United stock plus $1.66 
land, but the first leg of me in cash. President Patterson 
trip, which started July 10, was | of United announced that 



ended at Buffalo after the ship 
had run into severe headwind 
conditions while crossing the 
Middle West. The next day, 
the big ship pushed on toward 
Botwood. The day 
with no more fanfare than as 
if they were ferrying their big 
Consolidated across San Fran- 
cisco Bay, Rogers and his crew 
crossed over to land at Felix- 
stowe, England. 

United Would Buy W.A.E. 
Merger up to C.A.A. 

Efforts of the United Ail 
Lines and Western Air Express 
to weld their respective services 
into a coordinated smooth-func- 
tioning unit reached a new 
last month as permission 
sought from the C. A. A. for 
United actually to purchase the 
majority of the capital stock 
of Western Air Express. For 
the past two years the two lines 
have sought, first from the Post 
Office then from the C. 
to set up a system ft 
mutual leasing of equipment 
along the railroad patterns. The 
Post Office ruled adversely on 
that petition. So far the C. 
A. A. had made no determina- 

Details of the proposed deal 
are most interesting. As closely 
as can be determined by any- 
one outside the transaction, the 
plan for the sale seems to have 
originated with a group owning 
the majority of stock in West- 
ern Air Express and which in- 
cluded Alfred Frank of Salt 
Lake City, the Boettcher-New- 
ton interests of Denver and 


Consolidated 


the Security and Exchange 
Commission and the C. A. / 
proved the deal, all stockholders 
of Western Air Express would 
be given an opportunity 
trade their shares on the si 

From an air transport vi 
such a merger would seem v 
logical. There are a large m 
ber of air travelers from 
Angeles moving to points served 
solely by United Air Lines who 
have in the past used Western 
Air Express as far as Salt Lake 
City. Especially on schedules 
making connections at Salt Lake 
City necessary between mid- 
night and breakfast time, 
plane-change there is vei" 
convenient for them. Su 
union would also of course 
United a direct entrance 
Los Angeles and a more favor- 
able setup for competing w 
American Airlines and T. W. 
for business in the Los Angeles 
region. Authorization to render 
service to both San Francisco 
and Los Angeles is, after all, 
nothing more than T. W. A. 
has held for some time. 

Yet announcement of the pro- 
posed deal was immediately met 
'orm of protest from Sen- 
O'Mahoney, Senator Mc- 
Carrran and Senator Wheeler 
the general charges that 
such a merger would be monop- 
olistic, that it was backed prin- 
cipally by New York bankers 

t would lead to 

lecting service to intermediate 
communities. 

Fate of the merger is of 
'Urse in the laps of the mem- 
o's of the Civil Aeronautics 
Authority. 


THE WASHINGTON 
WINDSOCK 


by BLAINE STUBBLEFIELD | 

Negotiated procurement may be negotiated 

A ripping power dive by manufacturers in full formation 
brought quick death to Senator Lister Hill's catch-all b 
which included an innocent suggestion that the Government 
set up an “aircraft engineering center" — one of those 
yardstick things. Said the Kitty Hawk heirs, “You e 
audit our books and limit our profits but you don’t p 
taxes or rent and you don’t have strikes and your yat 
stick might not be 36 inches long. Nix on it.” 

Negotiated airplane procurement is ably defended by the 
War Department in its appeal to Congress for authority 
to side-step the bidding system. The bulk of orders go t< 
three or four companies because little ones can’t afford U 
build sample jobs. Sometimes, too, a big firm builds a 
sample, aviation moves fast, somebody else guarantees 
better performance on paper, the Department calls for a 
competition in which the first builder may lose out. Aim 
of the President and WD is to give “educational order's” 
to the entire industry. But when Asst. Sec. Louis Johnson 
talked “emergency," calm congressmen asked "What emer- 
gency?” And Congress feared to let the agencies negotiate. 
Negotiation is like a cash register that doesn’t register. 
The social register of the industry, 25 strong, met with 
Mr. Johnson. 

Ad space for seat space was re-authorized by CAA, after 
the new law stopped it, permitting operators to continue 
barter agreements with newspapers through fiscal 1940. 
Presumably that will end it. Idea is to cushion the transi- 
tion of firms with small capital from an IOU paper basis 
to cash basis. It's reported here that airlines are swapping 
seats for parts, tires, gas. If so, CAA might n 
might look the other way. 

Air progress week will be two weeks. Sept. 11-24, spon- 
sored by National Aeronautic Association with Army, Navy 
and most aviation groups and federal agencies participat- 
ing. A publicity committee of Washington aviation writers 
and representatives is cooking up a campaign to sell flying 
on a bigger scale. Might ring the bell ; watch it. 

Joe College Aloft is a great success. Experimental part 
of the training program is completed. Regular program 
was authorized by Congress: $5,676,000 for fiscal 19(“ 
additional years limited to $7,000,000, to train 15,000 a: 
20,000 respectively. Money is in the third and last de 
cieney bill. Aside from defense benefits, good effect already 
visible in small airplane sales and impressive increase in 
fixed base business. Hope it will stimulate schedule traffic. 

Spare Ports: 4C 

song contest, n . . , 

whether they've got an Anchors Aweigh or Caissons d 
pends on whether lads sing it. . . . Reorganization of C 
soft-pads among the Corinthian columns like a Sioux 
pine timber; maybe just our nerves. . . . Aviation, invented 
by yankees, will be told in mural on a 9 by 300 circular 
strip high in Capitol dome if Congress passes resolution; 
$20,000 appropriated long ago. . . . Hinckley told the Uni- 
versity of Virigina aviation will grow more by 1950 than 
it has since Lindbergh's flight; probably right but d 
tell Wall Street. . . , Who or whom did Oswald Ryan m 
when he cracked at airway monopoly; must have I 
United-Western Air; United says combination would 
prove competitive situation among transcontinentals. 
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CONGRATULATES The U.S. ARMY AIR CORPS 
on 30 YEARS OF PROGRESS 
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Merger Emerges 

Combine to be called 
"British Overseas Airways" 

The big British transport 

the Air Ministry has published 
a bill putting it into effect which 
ought to go through Parliament 
without much trouble. The Im- 


»f strange plac 


British 
had mo: 


nance methods. They pr 
much had to or they would 1 
starved to death in their 
subsidized days. 

It will probably take i 
October or so to get the 
through the Parliamentary 

When this is finished you 
get ready to see the Bri 


stockholde 
fairly ge; 
by the g 
stock, so 
pretty we 


o include rep- 
nanufacturers 
Dt inside the 
with power to 


perial custom of paying good 
dividends even at the cost of 
the services. About £3,000,000 
will come out of the till at the 
start to buy the two present 


Chief 


IE BRITISH- 


existing and new 
then until 1953, 


year, less the £100,000 
earmarked for interna 
until 1943. This compar 


limit. There 


time and money goes, but the 
committee didn’t bring in 
answer to the situation that 
tied civil production up mo: 
the armament rush. Until this 
is worked out none of the other 
suggestions are really going 
build n ' ' 


KLM Promotes Veenendaal 

KLM has appointed Henri 

Peter Guilonard as General 
Technical Leader of the KLM 
organization. A native Hol- 
lander, Veenendaal entered 
KLM’s technical service in 19! 
He is well known in tl 
country, having visited here 
1931 to supervise delivery of 
KLM’s first order for Americ 
engines — Pratt & Whitney 
Wasps. In 1935 he was again 
on this side, in his capacity of 
General Technical Represe 
tivc for the United States, 
handled the delivery of the 
company’s order for 43 Dou- 
glases and 12 ~ 


England, France Get 
Better Production 

Expansion of the shadow fac- 
tory scheme is still going 
England to add to the sixteen 
airplane and engine plants 
ready finished or under c 
struction. Eleven of them 
up to full production and 
other is not far from it. Now 

$20,000,000 engine pi: 
aged by Rolls-Royct 
rushed up near Glasgow, and 
also of three new plant 
Coventry. One story has 
these last will turn out ships 
exclusively for the French, 
plan supposed to have be 
agreed on during General Gam 
lin's visit to England. 

The French are doing a fe 
things on their own hook tc 
Production is supposed to be s 
months ahead of schedule, 
which doesn’t mean much, but 
in actual figures it’s running 
around 150 to 200 a month. This 
looks puny compared with the 
big numbers being talked in 
most first-class powers, but it’s 
about four times better than it 
was six months ago. The latest 
recruit is said to be the French 
Ford Co. This dope has it that 
the new Ford plant near Paris 
will turn out Rolls-Royce en- 
gines under license, and even 
that a trainer powered with a 
Ford V-8 engine is to be pro- 
duced. 

There are still some head- 
aches left from the days of 
nationalization, as the govern- 


of lav 


uits o 


s hands brought by the origi- 
il owners of the aircraft fae- 
ries over the price at which 


bought out. So far 
iment has laid 
303,000,000 francs to the 
owners, 280,000,000 francs for 
new equipment and tooling ui 
and 236,400,000 francs to kee 
the plants going. Governmert 
and private capital still aren 
being pumped into the industry 
fast enough to satisfy ths 
Ministry. To help out the 
ation, the French Bridge 
eration has sprung to thi 
fense of the Republic 
requesting all bridge players to 
give 1069 of their winnings 
buy a ship and present it to t 


End of a Mystery 


The 


le to 


be picked up bj 
the middle of the South Atlan- 
tic last March is now out. The 
first story was that it was one 
of the regular Lufthansa mail 
planes. When that didn't check, 
the next dope was that it was 
the Do 26 boat off on some kind 
of a special flight, but pictures 
taken by a passenger on the 
steamer showed it wasn't. The 
Germans finally gave out that 
it was a record attempt that 
hadn’t worked and let it go at 
that. Now it is learned that 
the ship was a Heinkel 115 twin 
float torpedo bomber 
BMW engines. It normally 
grosses around ten tons, but 
the Germans figured that if it 
could get off overloaded to 
around 17 tons it would have a 
range well over 6,000 miles, 
This would be plenty to take the 

Mercury. The ship got off the 
Baltic at Ribnitz without as- 
sistance but after 4,700 miles 
one motor let down, and in the 
usual German fashion the at- 
tempt was hushed up and so 
turned into a minor mystery. 

Dr. Adolf Rohrbach 

Germany's veteran plane de- 
signer, Dr. Adolf Rohrbach, 
died at Kampen on July 9, at 
the age of 51. During the war 
and until 1920, he was chief 
constructor at the Zeppelin air- 
plane works, during which time 
he produced the 1,000 hp., all- 
metal Staaken transport. In 
1920, however, the plane was 
ordered destroyed by the Inter- 
ratical Commission 


>mplian 


with t 


lit, Dr 


Rohrbach established his 
plant in Denmark. Licenses to 
construct and plans for his 
Rohrbach-Ro II were bought by 
Great Britain and Japan. After 
1927 Rohrbach concentrated on 
Rohrbach-Romar transports for 
Lufthansa. 


AS OTHERS FLY IT 


Wright Cyclones put Ensigns back in service 

Cheering over the return of the Ensigns to service with Im- 

the announcement that some of the Ens'igns would be 
powered by Wright Cyclones. Over European routes the 
800 feet-per-minute sea-level climb and 900 foot take-off 
run (squeezed out by boosting the take-off power of the 
four Tiger engines to 935 hp. and installing constant speed 
props) are good enough, but a lot more reserve power 
was needed in the ships to be used on the England-India 
run. The British evidently didn’t want to run the^risk^of 

sleeve valve, which hasn’t yet had any extensive tests in 
service. How far things have come from last year's general 
frothing at the mouth and writing of indignant letters to 
the Times over purchases of military ships in the U. S. 
is shown by the reaction to the Ensign-Cyclone news. 
There were few squeals, and the hardest cracks taken at 
the Air Ministry were over their failure to do it earlier 
so that the ships could have been out and flying by now. 
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a good part of their air force and also 
higher figures have been in circulation. 
The Dornier Do 17 bomber with 1050 hp. DB600G engines 


with a 




ith 2,200 pounds of bombs. The 
Heinkel He III bomber with 1070 hp. DB601A engines has 
a top of 261 mph. and carries the same bomb load 2,110 
miles. As for fighters, both the Messerschmitt Me 109 and 
Heinkel He 112 are rated to do 354 mph. when fitted with 
DB601 engines. Don’t forget that the latest models sup- 
plied to the German Air Force have been cleaned up in a 
few details and probably have some more power — around 
1200 hp.— and also that the most recent ships just coming 
out aren’t on the list. 

The French ore stepping out this summer with an Every- 
Hour-on-the-Hour service between Paris and London from 
9 AM to 7 PM weekdays except Wednesday and Thursday. 
This gives them eleven flights each way against eight for 
the combined British lines. Competition on this run has 
been hot lately — the French came in with their new Bloch 
' ' and took the big share of the 1 


getting u 
British li: 


e they 




the 


ibined. The British counted on the Ensigns 
to even things up, and when these had to be pulled off 
the line, fell back on the Frobishers. These have had their 
troubles too, mostly with involuntary folding of the landing 
gear on the ground, but Imperial’s figures began to draw 
up on the French until finally over the Whitsun holidays 
(seventh week-end after Easter to you) one of the annual 
traffic peaks, they pulled out ahead by a nose. Now the 


going to co 
schedules and the battle 


? back s 


i increased 


British aircraft manufacturers will be hit by the tax on ex- 
cess armament profits proposed by the government and 
likely to be passed before long. There's been more and 

dividends when everyone was supposed to be doing his bit 
in the emergency, and finally the Gov’t had to do some- 
thing about it. There has also been talk that the Air 
Ministry was taking a licking on its procurement system 
of getting in a corner with the manufacturer and agreeing 
on a price, but for the time being nothing will be changed 
along this line. The excess profits scheme is complicated 
enough to keep the tax experts busy figuring out just 
what it means, but the basis is that the tax collector will 
try to take a 60 per cent cut of all profit made on arma- 
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Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 


For the 
past twenty 
years the Army 
Air Corps has used 
B ^ Mica Insu- 
lated Spark 
Plugs 



MORE-FOR-YOUR-MONEY DEPT. 



Get this straight. Wc don't claim for one 
second that our quarts arc any bigger 
than the next guy’s. 


But we do solemnly aver that there's a 
darn sight more lubricating value per 
quart in Gulfpridc Oil. 

You see . . . Gulfpridc is refined both by 
conventional methods and by the famous 
Gulf-patented Alchlor process. That's the 




Club'd be crowded right off the page. 
In our capacity ns Literary Editor, we 
couldn ' t let us, as Puzzle Potentatc,do that. 

So wc rustled up another. One that may 
possibly take some of our heckling friends 
a moment or two more to work out. 
Nothinghard, however, fellas, (hch, hch f) 
Shouldn't take you any time at all to pro- 
ject that front view. 



(Old T.W.T. is waiting for the answers. Send 


THIS MONTH'S WHOPPER 

Dear Alt 

McEv.cn, a real raw bone. I'm a Floridian and 
I won't stand for any belittling of our Florida 
mosquitoes. Of course, Norm is right svhen he 
says they aren't as large as the California vari- 
ety. Nothing in Florida is as large as in Cali- 
fornia. Not the seeds in the oranges, not the 
fog on the coast, not the frost, not the and-so- 
forth. But when it comes to calling our mos- 
quitoes "Pygmies”, that's a downright out- 
rage! Libelous. 1 calls it! 



Why, I remember the time a broken control 
cable forced me down in the Everglades. The 



fectly good English. Says he, "Brother, I'm 
Bight officer of this formation and I'll make a 

easin' Indians and you're the first white man 
wc seen since Ponce Dc Leon. Now what wc 
want is to git into Miami." 

quitocs in Miami already." 

“Yes," says he, "but wt ain't there. And if 
you don't help us to git there, YOU ain’t never 



goin' to git there no more neither." And he 
glances meaningly out at the crew what was 
already drilling holes in the iseinglass. "I’m 
open to any proposition," says I. "That's bet- 
ter ."says my Everglades Eagle. ' That's better, 
says he and goes on. "You see it's like this" he 
grumbles, "me and the flight outside are pretty 
long-winded ail right, but the 100-mile hop to 

just too much. So here's our proposition. If 
you'll unscrew the filler cap on your gas tank 
and let us fill up on G.A.G., we'll not only be 




In 3 minutes more they had woven a stretcher 
out of their snouts for me to sit on, and 3 min- 
utes after that wc were all siltin' on the Miami 
Municipal Airport, 100 miles awayl If G.A.G. 
can put chat speed into mosquitoes, what the 


Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 
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WHEREVER YOU FIND OUTSTANDING AIR ACHIEVEMENTS 
PESCO PRODUCTS ARE PLAYING THEIR PART 

An airline wins a maintenance award... PESCO standard 
equipment is a factor. A racing plane sets new speed records . . . 

PESCO pumps operated faultlessly to make it possible. Higher 
and finer performance standards are set by military aircraft . . . 

PESCO products help raise them. Eight airlines are cited by the 
National Safety Council for outstanding safety records ... all of 
them standardize on PESCO equipment for unfailing service. 


CONTRACTORS TO THE U. S. GOVERNMENT 
FOR APPROVED AIRCRAFT ACCESSORIES 


PUMP ENGINEERING SERVICE CORP. 

12910 TAFT AVENUE, CLEVELAND. OHIO 
DIVISION BORG-WARNER CORPORATION 


ytylATION MANUFACTURING 



United Aircraft 


Douglas Rushing DC-5’s 
DeliveriestoStartthis Fall 


Mead Resigns from 


Tests New Ship 

"exceeds expectations" 
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iE Kollsman Company has been serving the 
Army Air Corps since 1928, the year the company was 
founded. To-day, Kollsman Instruments, developed for 
or in cooperation with the Army Air Corps, play an im- 
portant part on every army instrument board. Examples 
are Kollsman Sensitive Altimeters, the present Air 
Corps standard; Kollsman Electrically Heated Pitot- 
Static Tuhgs; Kollsman Vertical Speed Indicators; 
Kollsman Manifold Pressure Gages of the capsule type; 
special types of accelerometers, and several types of 
magnetic compasses. Kollsman Rim Lighting, now used 
by many manufacturers of instruments for .the Air 
Corps, is anotha^iutstanding Kollsman development. 

The Kollsman Company salutes the Army Air Corps 
in recognition of its constant encouragement of 
greater precision, greater reliability, greater service- 
ability in aircraft instruments. 


KOLLSMAN INSTRUMENT CO., Inc. 


8008 FORTY-FIFTH AVENUE 


ELMHURST, NEW YORK 


SEE THE ARM Y 


CORPS EXHIBIT AT THE A VIATION BUILDING. NEK' YORK WORLDS FAIR 
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...GET INTO 
THIS PICTURE 


Here you see men who are doing somethin g 
about Aviation's swift growth. Like them, you 
too can learn how to design, build, or maintain 
today's great planes — the Aero I.T.I. way. 

The Aero I.T.I. way to prepare for an Aviation 
career means that you use the same tools, operate 
the same equipment, and perform the same duties 
you'll find right in aircraft repair stations ... at 
air line maintenance bases ... in aircraft plants. 

Even if you start your course at 
home, this actual shop practice is 
a part of your training. For free 



Shanley Pinch Hits 
for C.A.A. 

. A. A. has engaged F. R. 
Shanley for a limited period to 
nakc a study of the Airworthi- 
less Requirements pertaining to 

nendations for their revision. 
Shanley has been granted leave 
>f absence by Lockheed Aircraft 
»nd Curtiss-Wright Technical 
Institute, where he is employed 
ss Structures Staff Engineer 
ind Chief Engineer, respec- 
tively. 

New Hisso Tunnel 


and nacelle mountings at Bois 
Colombes, France. The tunm 
(see photograph) is of the oper 

the experimental section er 
make outside disturbances 
The maximum speed obtained 
in the tunnel is 208 r - 
through a working sectio 
ft. long and 16 ft. in dian 
The over-all length of the 
nel is approximately 180 ft. 

using a 26 ft. 12-bladed 

peller. The propeller a: 

3,000 killowatts at 208 m. 
are mounted in the rear o 
tunnel with the motor em 


The balance used in the tun- 
lel supports the model at its 
mint of equilibrium, ^ and 

ng to a table below, measures 
;he usual components of lift, 
irag, pitch and roll. The maxi- 

is 13,000 pounds, with an 


that for the horizontal force is 
pounds with an error in 
the magnitude of 2 pounds. 

Minser on Lightning 

E. J. Minser, Chief Meteorol- 
ogist for TWA, spoke at Elmira 
'Meteorological Conditions 
dated with Aircraft Light- 
Discharges and Atmos- 
ics." Discussing the prob- 
Minser stated, “From 
ty-ftve accurate case his- 
s, it has been possible to 
ilish a list of the conditions 
prior to and during a lightning 
discharge. These conditions 
' existed not in a majority 
ses but in practically all 

The conditions are: 

1. Altitude — Of no impor- 
tance. Range 2,000 feet to 
18,000 feet. 

2. Cloudiness— Aircraft on 


degrees Fahrenheit, lowest, 
minus 5 degrees; highest, 40. 

4. Electrical Phenomena — 
Increase in static to a steady 
roar during daylight. Corona 
discharge plus severe static 
at night. 

6. Precipitation — usually 

6. Turbulence — moderate 
to severe just prior to dis- 

According to the cases re- 
ported the damage caused by 
lightning is very slight. The 
cause of the strike is believed 
to lie in the fact that all-metal 
ships accumulate an electrical 
charge when flying through a 
cumulus cloud. The amount of 
the charge seems to be propor- 
tional to the speed and pilots 
have eliminated lightning effects 
by reducing their speed and 
losing altitude. 


TRANSPORT ^VIATION 


Eastern Opens Shuttle 

Giro saves truck delay on 
Philadelphia mail 

Eddie Rickenbacker’s new 
six-mile autogiro air line in- 
augurated July 6, in a flood of 
oratory and stamp collector's 
mail, is one of those things that 
dreams are made of. 

First of all, it gives substance 
to all those fanciful drawings 
of windmill aircraft mid the 
skyscrapers which artists have 
been making of the City of the 
Future for, lo, these many de- 
cades. Mail trucks plowing 
their way through Philadelphia 
traffic take from 25 to 46 
minutes to carry their sacks 
from Philadelphia’s 30th St. 
Post Office to the Camden Air- 
port. The giro does it neatly 
in five. If the experimental 
contract held by Eastern Air 
Lines for five round trips per 
day works out satisfactorily, 
other cities in the U. S. will get 


their workaday skylines. 

From a sheer flying point of 
view the operation looks pretty 
practical. The particular post- 
office used was designed about 
eight years ago, and local in- 
terest in the giro led it to be 
fitted specifically for giro land- 
ings. It is nearly square; two 
ends are clear of parapet walls; 
steam pipes have even been 
placed close to the surface so 
that snow and ice can be melted 


therefrom. Other cities (Chi- 
cago and New York are the two 
most important frequently men- 
tioned possibilities) would re- 
quire expenditures of consider- 
able funds to fit post office roofs 
for the purpose. But the. cost 
of such an adaptation is in- 
finitely less than other possible 
devices such as pneumatic tubes 
which might be justified for the 

comes more and more important. 

On this particular roof, giro 

ings will present little or no 
problem. There is a perfectly 
clear area available 350X276 
ft. which to a landing giro 
looks like the Cleveland Air- 
port, even in a dead calm. Take- 
offs are somewhat more critical. 
In a dead calm or very slight 
wind 350 ft. is more than ample. 
But a brisk wind in the direc- 
tion of the roof’s long axis 
produces a big whirl up over 
the windward edge of the build- 
ing which gives the pilot an 
actual tail wind over the last 
quarter of his run. Airflow de- 
flectors, which would function 
at the building corners very 
much as fixed slots, may turn 
out to be necessary. An ar- 
ticle by Jim Ray incidentally 
described such a gadget in 
Aviation for August 1935. 
Brisk cross-winds are going to 
pose real problems. New big- 
city post offices might well here- 
after be designed with com- 
pletely flat tops and post office 
architects might well work out 


the above-mentioned slots in 
stainless steel as a sort of super 
modern functional element of 
their design. 

Almost as intriguing from an 
air transport point of view as 
the new use of rotary-wing air- 
craft, is the completeness of 
this vest pocket operation. Right 
up on the roof of the post office, 
Eastern Air Lines has installed 
a complete two-way radio sta- 
tion which gathers weather 
data, checks in with traffic- 
control, etc. When pilot John 
Miller poises his giro in 
corner of the roof for his t 
off, he checks in through his 
two-way radio for clearance just 
as he would at Camden. After 
take-off he checks in again and 
gets his go-ahead, even though 
he can already see the airport 
to which he is flying. He al: 
checks in at Camden, of cours 
for clearance to land. 

United Orders DC-4’s 


W. A. Patterson, President of 
United Air Lines, formally noti- 
fied executives of four other 
American transport operators 
on July 14 that United intends 
to purchase a fleet of six 42- 
passenger Douglas DC-4 Super- 
Mainliners at a probable cost 
of $500,000 apiece. His dis- 
closure was made to presidents 


Transcontinental and Western 
Air, all of whom are parties 
with United to a contract with 
Douglas Aircraft Company of 
Santa Monica, California for 
the construction of an experi- 
mental plane of this type, with 
which tests were recently com- 
pleted. The six four-motored 
transports will be used by 
United on overnight coast-to- 
coast sleeper service, replacing 
its present 14-passenger DC-3 
type sleepers, Mr. Patterson 
said. 

“Decision to purchase six DC- 
45 was based on our estimate of 
the number of airplanes re- 
quired to maintain adequate 
overnight coast-to-coast sleeper 
service,” Mr. Patterson stated. 

“Our analysis, checked by 
Independent market research 
groups, of expected traffic in 
1941 shows that there will be 
sufficient traffic to warrant fleet 
operation of DC-4 airplanes. 
United’s coast-to-coast business 
this year is 32 per cent ahead 
of last year. Use of the 42- 
passenger transports on short 
flights will probably not be 
feasible as such operation would 
impair frequency of service, 
which has built up traffic on 
short haul trips. The im- 
portance of the commuter type 
of service now prevailing be- 
tween such cities as New York 
and Chicago and between Los 
Angeles and San Francisco, 
proves the public wants fre- 
quency of service primarily.” 
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Airlines report on 

HYDROMATIC PERFORMANCE 


During the past year Hamilton Standard 
ard equipment on the major airlines of 
Hamilton Standard asked this question of 

accumulated service. Hydromatic Propellers have already had hun- 
dreds of thousands of flight service hours, and have flown more than 60 
million propeller miles on domestic airlines. 

"We now have 94 propellers in use. The oldest propeller has approximately 2500 hours 
at this time and 45 propellers, or nearly one-half, exceed 2000 hours . . . The total time 
of all Hydromatic propellers in service on our air line at the present time is approxi- 
mately 150,000 hours." — American Airlines 

"We now have a total of 83 propellers in active service, including spares, a large number 
of which have over 2,000 hours total time. The highest time propellers are a little above 
2,800 hours. This represents a total accumulated service time of over 1 10,000 hours . . ." 

— United Air Lines 

"Hydromatic propellers in our operations have now aggregated a total of more than 
40,700 service hours and some of the individual propellers have accumulated, as pre- 

"Seventeen thousand propeller se 

winter performance. Hydromatic Propellers came through the severe 
tests incident to extreme cold weather operation with flying colors. 

"No irregular operation or functioning of these units has been reported which could be 
attributed to low temperatures." . . . "am unable to give exact ... air temperatures as 
our thermometers calibrated to minus 40 consistently operated against peg . . . estimate 
that air temperatures exceeded minus 50 degrees ...” — Trans-Canada Air Lines 

"Even in the coldest temperatures we have had no congealed oil engine difficulties 
reported in the propeller dome, on the ground, or in flight." — American Airlines 

"We have not had any trouble . . . even with temperatures 18 to 20 degrees below zero." 

— United Air Lines 

"In twenty-one thousand four hundred hours of operation of Hydromatic propellers in 
temperatures ranging from 55 below to 105 above we have had no delay or incon- 
venience." — Northwest Airlines 

MAINTENANCE. Full pressure lubrication and improved design of the 
Hydromatic Propeller has greatly decreased the maintenance require- 

"Our maintenance costs for routine daily service have been reduced almost 90% in com- 
parison with the old controllable propellers. This is due to reduction in the greasing 
and servicing required and to the very marked improvement in synchronization which 
has reduced line maintenance problems as well. Our average material cost on the con- 
stant speed propellers was S23.47 per overhaul, while on the Hydromatic propellers 
it has averaged $8.66 per overhaul.” — United Air Lines 


Hydromatic Propellers have become stand- 
North America. How have they performed ? 
airline operators. . . and reports these answers: 


"During this entire period of operation we have found our requirements for replacement 
parts to be gralifyingly small, which, of course, directly results in reduced maintenance 
cost, both during overhaul periods and daily servicing operations." 

— Transcontinental & K'estern Air 
"Beyond very minor difficulties with laminated shim plates since replaced with solid 
plates and very slight wear on cam rollers no difficulties have been experienced with 
these propellers and no parts replacements have been made." — Trans-Canada Air Lines 


— Northwest Airlines 

GENERAL COMMENTS. 

"All in all, our experience with Hydromatics has been most satisfactory. We consider 
the propellers thoroughly 'service tested', and they have proved to be exceptionally 
reliable and consistent in their operation. We feel that they have very definitely con- 
tributed to the safety of air transportation without any appreciable increase in the com- 
plication or cost of operating. May we congratulate you upon the production of such a 
thoroughly satisfactory product." — United Air Lines 

"The speed governing is substantially better than ever obtained with the constant speed 
propellers. For instance, on a ferry trip a few days ago it was necessary to readjust the 
propeller pitch but once or twice in a 1500-mile nonstop flight." — Eastern Air Lines 


"You will probably be interested to know that since the installation of Hydromatic 
propellers on our DC-3 equipment our operating experience with them has been very 
satisfactory and flying personnel are particularly pleased with the accuracy of engine 

— Transcontinental & Western Air 

Here, then, are the reports . . . comprehensive, authoritative, conclusive. 
After a full year of rigorous service, a year in which these airlines have 
established amazing new operation records, unanimous tribute is paid to 
Hydromatic performance. Again Hamilton Standard, with the Hydro- 
matic quick-feathering Propeller, plays a leading part in aeronautic 
progress. 

HAMILTON STANDARD PROPELLERS 

One of the three divisions of 

DNITED AIRCRAFT CORPORATION. • • EAST HARTFORD, CONNECTICUT | 


The following airlines 
now have Hamilton 
Standard Hydromatic 
Propellers either in use 
or on order; 

AMERICAN AIRLINES 
EASTERN AIR LINES 
NORTHWEST AIRLINES 
T. W. A. 

UNITED AIR LINES 
PAN AMERICAN 
AIRWAYS 
TRANS-CANADA 
AIR LINES 

CANADIAN COLONIAL 
AIRWAYS 


BRITISH AIRWAYS 
IRISH AIR LINES 
AIR FRANCE 
SABENA 

POLISH AIRLINES LOT 

K- E. M. ROYAL DUTCH 
AIR LINES 

K. N. I. L. M. 
SWISSAIR 

REGIE AIR AFRIQUE 
A. B. AEROTRANSPORT 
SOUTH AFRICAN 
AIRWAYS 

PAN american-grace 

AIRWAYS 
AERO O-Y 
(FINLAND) 

PANAIR DO BRASIL 
CIA. MEXICANA 
DE AVIACION, S. A. 

C. L. S. 

(CZECHOSLOVAKIA) 


Aviation operators corner 


U.A.L. Helps Private 
Flyers 

W. A. Patterson, president 
of United Air Lines, has 
announced that complete co- 
operation in supplying weather 
information, hangar service fa- 
cilities and other services wher- 
ever possible, would be extended 
to private fliers at the various 
points on United’s transconti- 
nental and Pacific Coast routes. 

"I feel that the commercial 
aviation industry has not fully 
recognized the helpful role the 
private flier is playing in the 
development of aviation,” said 
Mr. Patterson. “United, wish- 
ing to recognize that helpful- 
ness and at the same time bring 
the private flier in closer con- 
tact with our operations so that 

a total of five “Grummans” 
owned and operated by this 
company, is announced by 
the Gillies Aviation Corpora- 
tion, sales agents for Grumman. 
These ships will be used for 
high altitude photography in 
Dutch New Guinea. 

Hard on the heels of the bill 
authorizing the Civil Aeronau- 
tics Authority to conduct the 
civilian-pilot-training program 
is the announcement by the 
CAA that all flight instructors 
are to be rerated. 

This step is the first in a new 
program to increase safety in 
the future training of student 
pilots. October 1 has been set 
as the dead-line for all flight 
instructors to familiarize them- 
selves with the new standard- 
ized methods of flight instruc- 

from Oakland are a four-place 
Stinson Reliant cabin plane 
powered with a 320 horsepower 
motor and a Travelaire cargo 
ship with a 330 horsepower mo- 
tor. Both the Pomona ant 
Fresno aerial fire control units 
are four-place Stinson Relian 
cabin planes, 245 horsepower 

Races for airplanes of 50 hp 

and under, 75 hp. and under 
and unlimited horsepower wil 
feature the show sponsored by 
the Pampa (Tex.) Junior 
Chamber of Commerce, Septem 
ber 23, 24. Bert A. Howell is 
general chairman. 

Pilots may cool off by parti- 
cipating in the Muskoka Air 
Cruise scheduled for the week- 
end of August 12, 13. The 

made to Muskoka Airport 
where swimming, golf, tennis 
and steamer cruises will be in 
order. After a barbeque Sun 
day night, the participants wil 
prepare for the return High 
Monday morning. Pilots inter 
ested should communicate with 
George M. Ross of Canadian 
Aviation. 

Inactive for more than a year 

because of obsolete planes, the 
Air Service Division of the New 
York City Police Departmen 
has resumed operations using 
two new Wright 450-horse- 
power Stinson Reliants. One o: 
the ships is a seaplane cruising 
at 155 miles an hour, and the 
other is a land plane cruising 
at 176 miles an hour. Both are 
police car-colored in green an< 

methods and policies, invites the 
private flier to make such use of 
our facilities as may be avail- 
able.” 

Mr. Patterson reported that 
operations personnel at United 
airports have been instructed 
to provide existing weather in- 
formation compiled from United 
States Weather Bureau reports 
and from United’s meteorolo- 
gists and from reports by 
United ships in flight; to make 
hangar space available at 
reasonable rates at intermediate 
points where other facilities are 
not available, and to sell gas 

instructors will be started by 
the Authority’s inspectors in ail 
parts of the country about Au- 
gust 15, preference being given 
to those airmen who expect to 
be engaged in the Authority’s 
vocational flight training pro- 
gram this next school year. 

Aerial forest lire control 

in national forests of California 
will be carried on this summer 
with five airplanes just signed 
under contract by the Forest 
Service, according to an an- 
nouncement by regional For- 
ester S. B. Show. Three planes 



not offered by an airport con- 

He said also that private 
fliers are invited to have mail 
or telegrams addressed to 
United Airports or offices and 
to make use of United's tele- 
phones and other local facilities. 

Sole of two more Grumman 

“G-21A” Amphibians to Asiatic 
Petroleum Corporation, making 

forests from the Duck hangers 
at the Oakland Airport near 
where the Forest Service sup- 
ply base at Government Island 
is located. Another plane will 

fifth ship will be based at 
Fresno Airport. Largest of the 
planes is a tri-motored Stinson 
with 780 horsepower and a pay- 
load capacity of 1860 pounds. 
The two other planes working 

SHOWMAN: Franklin's Bob 

Fowler directs the free space 
air show at Syracuse. 

Muskoka Lakes area is 10C 
miles north of Toronto, Can- 
ada and the schedule calls for 
arrival at Island Airport, To- 
ronto, on the afternoon of Fri- 
day, August 11. On Saturday 
morning a mass flight will be 

IN FATHER'S FOOTSTEPS: 
Bernard DeWeese Jr. is now 
sales manager of the Chicago 
Aviation Corp. 

The unit, originally estab- 
lished ten years ago, will re- 
sume activity from headquar- 
ters at the new city airport, 
North Beach. Carrying the most 
modern equipment, the planes 
are designed for immediate con- 






RECONSTRUCTION: You wouldn't recognize Boulevard Air- 
port since Dick Bircher rebuilt it after the fire a year ago. 

NOT MIKE MURPHY: But Al Bennett doing the same sort 
of tricks with a Lenape Cub Seaplane at Hicksville, L. 1. 
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A.O.P.A. Gets Going 

Aims and Sponsorship 
of New Organization An- 
nounced 

Under the leadership of C. 
Townsend Ludington, president, 
and Gil Rob Wilson, executive 
consultant, the Aircraft Own- 
ers and Pilots Association is 
getting underway with offices 
in Philadelphia and Chicago. 
Aims of the new organisation 
were outlined by President Lud- 
ington as follows: 

“The Aircraft Owners and 
Pilots Association will work 
solely for the private pilot and 
aircraft owner. It will be the 
means of presenting his view- 
points and desires directly be- 
fore the United States Govern- 
ment. The A.O.P.A intends to 
establish for the sportsman fly- 


TAGGING 
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THE 


An Orchid to Ken Behr 

Our old friend Ken Behr must have reod this col 

last month or maybe he read our minds. Anyway he 
a swell job when he barged out and grounded Alex Loeb 
and Richard Decker who tried to take off from Floyd 
Bennett Field recently with an overloaded ship. Whether 
or not they were headed for Palestine (and no one seems 
to know) they had no business trying to take off with 
nearly 500 gallons of some sort of liquid in five gallon 
cans without official sanction of the proper authorities. ' 
We said last month that a great responsibility rested on 
the shoulders of airport managers because they had the 
final say on whether or not fellows could start on fool- 
hardy flights. A particularly large share of this responsi- 
bility rests squarely on Ken’s shoulders because his air- 
port is particularly well suited to transatlantic attempts. 

So keep up the good work, Ken, and other managers of 
airports with long runways please profit by this example. 
College boys by the thousands are to be turned into pi 
under the provisions of the recent law authorizing funds 
for training 15,000 civilian flyers in the next year 
20,000 per year until the middle of 1944. It has taken a good 
many years to develop the present 20,000-odd pilots. It will 
be no cinch to turn out an almost equally large number in 
a single year. The C.A.A. is not totally unprepared. They 
have been working hard to lay the groundwork for this 
expected job. Already they have set about to re-rate 
instructors so that only the best will be available for tl ' 
unprecedented job. But no matter how good an instructor 
may be, he is not at his best on an empty stomach. Opera- 
tors must be allowed sufficient funds to enable them to 
pay their pilots a sufficient wage and to keep their equip- 
ment in the best possible condition. Even though there was 
but a single fatality among the 300 students trained in the 
experimental program, the percentage is too great. It would 
reach alarming proportions if extended to the full scale 
enterprise. The C.A.A. cannot afford any such record. And 
it can be avoided by exercising the greatest of core i 
selecting applicants, operators, and instructors and i 
making haste very slowly. 

Police cars always worry us a little when driving i: 
New York City. We must confess that the sinking sensa 
tion of discovering one unexpectedly came upon us when 
we saw the shiny new green and white Stinson's just 
bought for Mayor La Guardia the other day. But i: 
spite of our personal feelings and of the criticism we 

put to this sort of work. The state of Pennsylvania (Avia- 
tion, Feb 2939) and others, have found airplanes useful 
in police work and there is no reason why these ships 
cannot give a good account of themselves in service, 
remains for New York’s Air Police to develop uses i 
for them and to get the most out of them. 

575 Is too much for a pair of stockings. When even 
movie queens stopped buying them at that price one ma 
facturer folded up and left a fine plant vacant. An en- 
prising school operator took it over at greatly reduced 
rental to accommodate a long waiting list of students. 

If you are running a school there may be an empty plant 
in your locality that would serve your purpose better than 
your present place and prepare you for the inevitable 
expansion in your business. Forget all about rental values 
and offer the owners about one-third of what you think 
it’s worth. You may be surprised to see how eagerly they 
take you up on it. 
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STRUCTURAL RUGGEDNESS AND INTERIOR 
AUTY BY FAIRCHILD . . . EXTERIOR BEAUTY 
AND DURABILITY BY BERRY BROTHERS 
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Vultee's Special Machines 

(Continued from page 31) 


stock of aluminum-alloy, or other al- 
loys if desired. These sections may 
be U, V, L or hat shaped; however, 
other shapes or variations can also be 
formed. From these straight chan- 
nels we roll rings of circular or oval 
section, or any variation. The ma- 
chine is also used to roll rings from 
various extruded sections, or from 
duralumin tubing. 

Another process of even wider ap- 
plication, and of great significance 
front a production standpoint, is our 
development of profiling machinery. 
This equipment helps solve the old 
problem of how best to cut out com- 
plex shapes from sheet stock. We 
also use the process to excellent ad- 
vantage in profiling extruded sections 
to relieve flanges and make cut outs 
as required. There are two ways 
now in vogue in aircraft plants for 
doing profiling, and each has its ad- 
vantages. One is to use a fixed cutter 
head mounted on a table, and move 
the work pnst the head by hand or 
mechanical means, using a suitable jig 
to guide the cutter head. This is the 
method which we have developed and 
now use in the Vultee shops. An- 
other method provides for mounting 
the cutter on a system of swinging 
arms and moving it along the work, 
which is held stationary on the table. 
In either case a high-speed head, 
either air or electrically driven, is 
used. This tool is quite similar to the 
familiar wood router or shaper, ex- 
cept that special cutters are used and 
the machine must be reinforced for 
the work of cutting metal parts. 

Profiling a Gun-Ring Mount 

A good example of the application 
of profiling to a precision machine 
operation is that of taking the outside 
circle diameter cut on the extruded 
section gun-ring mount. This part 
comes to us as flat extruded stock of 
approximately I-beam cross section. 
We roll the flat stock into a segment 
of a circle and then mount it in a 
special fixture on the profiling table 
and pull the work past the cutting 
head by means of a hand-operated 
drum and cable. The result is a circle 
diameter cut held to within 0.002 in. 

This part then goes on to the ma- 
chine shop for milling and drilling 
operations which have been described 
previously. The same part, if ma- 
chined in a lathe, would require an 


unusually large swing. Also, we cut 
lathe time, under the best of condi- 
tions, by at least SO per cent. The 
machine used is adapted from a Union 
wood shaper with a 48-in. table top 
and a vertical spindle for the cutter, 
which rotates at 11,400 rpm. electri- 



cally driven. A 1-in. cutter head with 
two edges is used. 

A high-speed profiling table is used 
for finer work, the top of which 
measures 3 x 5 ft. and has an air- 
driven cutter head operating at speeds 
up to 22,000 r.p.m. One-piece tool 
heads with a diameter of i in. or even 
less, are used. This machine was de- 
signed and built in the Vultee plant. 

The usual jig used for profiling is 
made of wood and Masonite, or metal 
and Masonite, the Masonite being cut 
to exact shape and bearing against a 
live or dead collar around the base 
of the cutter head, depending on the 
set-up. An example of this is found 
in the profiling of the heavy center- 
section spar caps, which consist of 
deep channel extrusions. The side 
flanges of this part are relieved deeply 
throughout much of the length of the 
cap, portions of the flange being left 
full depth at certain points to form 
gusset plates of appropriate shape for 
attachment of the truss members that 
are later assembled to the cap strips. 


This work is done with a steel and 
Masonite jig. The profiler is adapted 
from a Gallmeyer and Livingston 
wood shaper, with an auxiliary over- 
head arm to provide double bearing 
support for the tool spindle and to 
assure parallelism of the two edges, 
or flanges, which are shaped simul- 
taneously. 

In feeding the work through the 
machine, the Masonite guides at both 
top and bottom of the jig bear on top 
and bottom dead collars around the 
cutting tool, supported from an inde- 
pendent bracket bolted to the table top. 
After the heavy cuts have been taken 
with this set-up the work is shifted 
to a second jig and another cut is 
taken, using a small cutting head of 
i in. diameter, to cut narrow slots in 
portions of the beam flanges. 

For light sheet-metal profiling work 
a '‘live” collar is usually used around 
the cutter head, bearing directly on 
the Masonite pattern edge of the pro- 
file block. 

An interesting application of pro- 
filing is the long aluminum-alloy gus- 
set plate used to help tie the wing rear 
beam to the trailing edge ribs and 
surface sheet material. This piece is 
approximately 18 ft long and of saw- 
tooth shape varying in width from 
about 6 to 12 in. As the material is 
but 0.040 in. thick we had trouble 
with ordinary profile blocks due to 
the edges of the material distorting 
badly under action of the cutting tool. 
We have solved this problem and at 
the same time greatly increased the 
speed of the work through developing 
a special hardwood profile block about 
18 ft. long, and using it in conjunction 
with an overhead cutting tool. 

On the upper surface of the block 
we have mounted numerous locating 
pins, which fit into rivet holes pre- 
drillcd in the unshaped gusset stock. 
In the bottom surface of this block 
are milled two slots extending the 
full length of the block. The slots 
exactly match the pattern of the two 
edges of the completed gusset plate. 
In operation these slots fit into a pin 
in the top of the profiling table. The 
work is then drawn past the tool, 
wiggling as it goes to conform with 
the bottom slots. By drawing it once 
past the tool in one slot, and once in 
the other, the gusset plate is profiled 
accurately on both edges and is then 
ready for final assembly into the wing 
structure. In production it is possi- 
ble to stack these sheets into layers 
as many as 15 deep and profile them 
all at once, which is a major item of 
labor saving, and further assures 
rigidity of the edges under action of 
the tool. 
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0 You’ll find Waco airplanes in daily service all over the world. 
Waco popularity tells its own story. Waco builds dependable 
airplanes — with all the performance that's claimed for them! Waco 
owners will vouch for that. 

The Model "C” Waco is roomy — luxuriously appointed — 
fast in flight — slow and thoroughly control-conscious in landing. 

The Model "N” embodies the same smart appointments — 
plus a tricycle landing gear. It’s the easiest ship of its size to 
learn to fly — the safest to fly! 

The Model ”S” is the lowest priced — the most efficient 
and economical five-place ship on the market. 


• Several Wacoi are owned by See your local distributor, or write for catalogs 

African Hying Service (PTY), ltd,. 



Wright Researchers 

( Continued from page 21) 


frame about the point X to change the 
angle of attack, in which case the 
angle indicated by the pointer P was 
added (subtracted when the angle was 
negative) to the angle of attack. We 
had a large scale of degrees, not 
shown in the photograph, on the floor 

was mounted. 

It will be observed that the surface 
S, being mounted on a parallelogram, 
will maintain the same angle of attack 
at all positions of the arms HH ; that 
the drag of the aerofoil, being bal- 
anced directly against the lift of the 
same aerofoil, knowledge of the exact 

long as the axles A, A are kept in a 
vertical position the weight of the 
surface S needs no counter-balancing; 
that the position of the centre of 
pressure on the aerofoil S does not 
affect the readings, since the pressures 
always act on a radius equal to the 
length of the arms H. 

The force measuring arrangements 
may at first appear complicated, but 
to those acquainted with the modern 
techniques of wind tunnel research a 
number of outstanding features will 
immediately become apparent. The 
question of translating the recorded 
measurements into forces effective on 
a full-scale machine is the crux of the 
whole situation, and in this respect the 
Wright brothers revealed not only con- 
siderable understanding of mechanics, 
but an astonishing appreciation of the 
pitfalls involved in small scale wind 
tunnel testing. 

Orville Wright has given me a 
verbal description of the whole pro- 
cess, which unfortunately 1 must re- 

as noted before, was balanced directly 
against a set of resistance plates which 
had previously been calibrated against 
the drag of a square flat plate of 
known area in the same position in the 
air stream as the wings to be investi- 
gated. The drift was measured in 
per cent of the lift. Thus far the 
steps taken were mainly to obviate 
difficulties resulting from non-uniform 

stream, although care had previously 
been taken to reduce these to a mini- 

urement of actual forces to be expected 
on the full-size wings was available. 
This was accomplished by the use of 
a glider tested in 1902. This glider 


had a wing scaled up from one of the 
models tested in the wind tunnel and 
by means of glide tests in winds of 
known velocity it was possible to de- 
termine the lift and drag as actual 
forces. These tests in effect cali- 
brated one of the wings tested in the 
wind tunnel for full-scale conditions, 
and since the relation of the other 
wings to this wing was known from 

characteristics to be expected from all 
the wings when flown full size were 
directly indicated by the tunnel data. 

This description from Orville 
Wright reveals, I believe, one aspect 
of the Wright brothers' research work 
that has never been realised before — 
the fact that they adopted an expedient 
in the year 1901 that automatically 
corrected measurements at small Rey- 
nolds number to the Reynolds number 
encountered in flight. By the steps 
described they reduced the critical 

merit of the aerofoils would not be 
seriously affected by Reynolds number, 
though the absolute values of the 
coefficients might change. It was not 
until about thirty years later that aero- 
dynamic research settled this question 
and showed that at least for a number 
of critical aerodynamic characteristics 
the assumption was valid. 

One other point of interest in this 
connection deserves note. Using the 
average flight measurements on their 
1902 glider and the wind tunnel results 
on models; the Wright brothers cal- 
culated that the unit drag of a square 
flat plate of large area was equal to 
the square of the speed in miles per 
hour multiplied by the coefficient 
0.0033. At the time, Orville Wright 


among figures varying from 0.0025 to 
0.0055, based on the tables of other 
investigators. Much subsequent re- 

the figure 0.00328 for the coefficient in 

with the value reached by the Wright 
brothers through averaging a series of 
results obtained in flight measurements 
on a glider in the year 1902. 

The results of the investigations on 
the aspect ratio (6) wings of various 
cambers are shown in Fig. 5. These 
were reproduced directly from the 
original plots made in December of 
1901. The first item of interest is the 
scales employed, which show the lift 
in per cent, of the resistance of a 
square flat plate and the drift of the 
wing in per cent, of its lift. The 
shape of the curves is sufficiently 
familiar to all concerned with aero- 
dynamics that they need no further 
identification. Models 7, 8 and 9, it 
will be noted, show the effects of cam- 
ber with which we have later become 
familiar in more detail. In present 
non-dimensional terms the drag coef- 
ficient of a square flat plate is approxi- 
mately li, so the figure shows that 
the maximum lift coefficients obtained 
with the circular arc aerofoils varied 
from about 1.3 to about 1.5, values 
clearly in agreement with our modern 
knowledge of aerofoils. With this in- 
formation it is amply evident that the 
Wright brothers, through their inves- 
tigations in 1901, gained a clear physi- 
cal conception of the behaviour of 
wings on which to base the design of 
their successful "flying machine." 
Their subsequent rapid progress to the 
goal of sustained flight and the techni- 
cal and scientific achievements that 
have followed I need not recount. 


Fig. 5. Reproduction Irom original plots 
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Simplifying Stress Analysis 

(Continu'd from page 47) 


The resultant of this flow is ob- 
viously equal to S and acts in the 
plane of the web. 

Now if we replace the vertical 
web by a curved one, as in Fig. 3 (b), 
the shear flow is given by the same 
formula, but in this case the resultant 
S acts at a distance x to the left of 
the original position. Therefore we 
must apply the shear load S at this 
point if we do not want to twist 
the beam. The distance x is easily 
determined by the formula 


x = 2(A/h) (2) 

which means that x is twice the 
average “height" of the enclosed area 
(A) between the shear web and the 
line joining the two flanges. The 
proof of this formula is very simple 
and can easily be shown by taking 
moments about any point. 

The second important formula for 
shear flow is that commonly referred 
to as the “membrane analogy," or 
by various other names. Perhaps it 
would be helpful to assign a more 
definitive name such as “torque- 
flow,” which will be used in this 
paper. The torque-flow formula is: 



where T is the torque and A the 
area of the section enclosed by the 
shell or skin. This picture is shown 
by Fig. 3 (c), representing a cross- 
section through a shell carrying the 
torque T. The resisting shear flow 
will be substantially constant if the 
ends of the box or tube are free to 

The third useful formula for shear 
flow is a more general form of the 
well-known formula for “horizontal” 
shear stress. If we assume that axial 
stresses due to bending agree with 
the classical beam theory (f = My/I), 
the shear flow at any point on the 
shear web is given by the formula: 



where S is the shear load, 

Q is the “static moment” of the 


area (as defined in any text book), 
I is the moment of inertia of the 


Equation (4), incidentally, yields the 
simpler equation (1) whenever the 
flange material is assumed to be con- 

loads due to bending. 


Box Beam Analysis 

A very helpful simplification in the 
stress analysis of single-cell beams 
was pointed out by R. S. Hatcher in his 
Letter to the Editor, in the July, 1938 
issue of the Journal of the Aero- 
nautical Sciences. It is often as- 
sumed that we need to find an "elastic 
axis” such that the application of 

twist the beam. While this is true 
for a multi-cell beam, it is entirely 
unnecessary for the single cell. The 
simplified procedure can be visualized 
by thinking of the beam as two 
separate structures, as shown in Fig. 
4 (b) and (c). If the beam is cut 
at any point it becomes possible to 
determine the shear flow due to 
direct shear by eq. 4, assuming that 
the beam theory applies. This condi- 
tion is illustrated by Fig. 4 (b). The 
location of the resultant shear, R, 
can be determined by taking moments 
of the shear flow loads about any 
convenient point. This can be done 
by dividing the periphery of the shell 
into small sections (which may be 
assumed to be straight, with little 
error), or by a graphical method 
such as suggested by Sibcrt in the 
February, 1938, issue of the Journal 
of the Aeronautical Sciences. Now 

no torsional rigidity (which is prac- 
tically true), it will be unable to carrv 
a vertical shear load unless the load 
is applied so as to coincide with the 
resultant of the shear flow (indicated 
by the distance x in Fig. 4 (b)). If 
the actual shear load S is applied at 
some other point, such as indicated 
by the distance d, it will be neces- 
sary to resist a torque equal to Sd. 
This torque can be resisted by the 
uncut shell, as indicated in Fig. 4 (c), 
and the resulting shear flow is readily 
determined by the torque-flow formula 
(eq. 3). To get the final result, it 
is only necessary to add, algebraically, 


(in the cut shell) to the flow due to 
torque (in the uncut shell). 

As pointed out by Hatcher, this 
method of solution appears to solve 
i statically indeterminate problem with- 

energy methods. Actually, the only 
part of the problem that is statically 
indeterminate is the distribution of 

is taken care of by the usual beam 
beam theory is modified by some as- 


sumptions to cover the effects of 
“shear lag,” the problem of shear flow 
remains statically determinate and can 
be solved by the foregoing methods, 
provided that the axial stresses due 


assumed. 

A final simplification of single-cell 
analysis methods can be effected by 
combining the load-axis method with 
the above method of "cutting” the 
cell. Instead of determining the loca- 
tion of the resultant of the shear 
flow in the “cut" beam it is only 
necessary to obtain the moment of 
this flow about the load-axis. This 
torque may then be added to the 
actual torque about the load-axis be- 
fore applying the torque-flow formula. 
This process completely eliminates 
any necessity for the determination of 
an "elastic" axis or a shear axis. In 
actual analysis the computations can 
be carried out most conveniently by 
working with unit loads, such as 
1000 lbs. for shear load. This permits 
much of the analysis work to be done 
independently of the determination of 
the loads for different design condi- 


Unfortunately there seems to be 
no immediate prospect of simplifying 
the multi-cell beam analysis to a 
statically determinate form. However, 
many of the above principles can still 
be applied, as the problem is essen- 
tially the same except for some addi- 

of the case in question' will often 
show that some simplifying relation- 
ships exist, by which the problem can 
be reduced to statically-determinate 
form with little error. In view of the 
large number of conditions and mem- 
bers that must be investigated for a 
modern large airplane structure, it is 
very important, from a standpoint of 
cost and time, that analysis methods 
be kept as simple as possible. Refine- 
ments in stress analysis procedure 
should not get too far out of step 
with the other factors that influence 
the strength of the airplane. 


AGAIN THE WINNER IS 





EQUIPPED! 


Congratulations to United Air Lines, winner of the 1939 Aviation Magazine Maintenance Award! 


United's fleet of 58 three-mile-a-minute transports, Macwhyte 
Aircraft Cable Equipped, carried one-fourth of all U. S. air 
passengers speedily from coast to coast in '38. To Mainte- 
nance Superintendents Buck Weaver and Bill Hoare, and 
their skilled maintenance crew goes much of the credit for 
this excellent record. 


Naturally Macwhyte is proud of the records its Hi-Fatigue 
Aircraft Cables are helping make every day. 

Famous for its high fatigue resisting qualities and long serv- 
ice life Macwhyte Hi-Fatigue is today standard equipment for 
planes of every size and type all over the world, a testimonial 
to the quality of Macwhyte equipment and craftsmanship. 


MACWHYTE TIE - RODS, like Macwhyte “Hi-Fatigue" Aircraft Cables, 
conform to all A-N Specifications, give the same dependable service under 


Now MACWHYTE SWAGED CABLE TERMINALS, all made of Stainless Steel, 
you buy. They come in: Eye End, Fork End. Turnbuckle End, Stud End. 




IACWH YTE COMPANY • Kenosha, Wisconsin Specialists in the manufacture of Cable, Tie Rods and Braided Wire Rope Slings for aircr 





HOLLEY 'Commutu THE ATLANTIC . . 


The makers of Holley Non-Icing Aircraft Carburetors share 
the perfectly understandable pride of those who have made 
trans- Atlantic flying a thrilling reality. We are glad to be a 
“working passenger” on this new sky line. 


Holley Carburetor Company Aircraft Division, Detroit, Mich. 




HOLLEY 


AIRCRAFT CARBURETORS * 


w 



. . . to the efficient maintenance staff of, 

UNITED AIR LINES 

... as recipient of durations .Maintenance duneed, 
presented annuaUij bq dotation Jdat/mdae in recta/ - 
idtioie of. outstanding, contribution to the field of 
maintenance of. equipment in air transportation. 


WESTON ELECTRICAL INSTRUMENT CORP. 

616 FRELIN6HUYSEN AVENUE NEWARK, NEW JERSEY 

WESTON INSTRUMENTS FOR AIRCRAFT SERVICE 






THE AIR MAIL SERVICE FLIES A KELLETT AUTOGIRO TO THE ROOF OF PHILADELPHIA'S POST OFFICE 


Hr* Congratulate 


The United States Postal Authorities, 
who are pioneering a dramatic method of 
speeding the air mail from airport to dis- 
tributing center. 

Eastern Air Lines, Inc., contractors for 
the world’s first autogiro air mail route, 
who again contribute to aviation progress, 
public service and aero- 
nautical safety. 

And, with pardonable 



pride, we point out that a Kellett wingless 
autogiro was chosen to bring scheduled air 
service to the heart of a modern metropo- 
lis; an aeronautical precedent to rank with 
spanning continents and oceans. 

Advanced military designs and increased 
civil use of autogiros for transport, private 
commuting and the air mail service in other 
cities are logical develop- 
ments of this new Kellett 
success. 


KELLETT ALTOGIRO 

CORPORATION 

Constructors of Military and Commercial Autogiros Manufacturers of Aircraft Parts 

PHILADELPHIA, PA. 




Through your progressiveness and foresight in pioneering the first scheduled 
air mail service direct to a central city post office, you have added another 
page in the annals of aviation history. 



p OlUEBEO 


also to the KELLETT AUTOGIRO CORPORATION 
for the development of the autogiro which makes this service practical. 


THE JACOBS AIRCRAFT ENGINE COMPANY is very proud that JACOBS ENGINES 
were selected for this service in which the take-offs from a central city roof 
make engine reliability and efficiency absolutely essential. 

225 H.P. 285 H.P. 330 H.P. 

JRCOBS RIRCRRFT EflGinE CD. 


POTTSTOWN, PENNSYLVANIA 





Automatic Punching and Riveting 

E with the 

RCO “Beam-type” Machine 




Automatic Riveter eliminates costly 
hand operations. New beam design 
specially suited for aircraft production. 

ERCO advanced engineering has developed this automatic riveter, 
for aircraft construction, that makes stronger and more uniform 
joints 5 to 10 times as fast as any other method. The improved 
"Beam" type as illustrated, has a clearance of 48 inches on each 
side of the punch and will accommodate large, deeply dished pieces. 
Holes are punched through two or more sheets of metal ana rivets 
are automatically inserted — assuring accurate alignment without 
previous marking or assembling. Simple foot-lever controls leave 
operator’s hands free for shifting parts to be riveted. All types of 
solid and tubular rivets, including countersunk, can be handled with 
equal facility. The machine is so arranged it can be used for auto- 
matically punching and riveting, punching only or riveting only. 








Some of the Reasons Why Haskelite 
AIRCRAFT Plywood Is Increasingly 
Popular with Designers and Builders 
of High Performance Aircraft. 


Xhe one common characteristic 
of ships of high performance is to 
be found in their smooth, clean sur- 
faces. Almost universally such ships 
are built of Haskelite Plywood.There 
are a number of good reasons why 
this should be so: 

1. Haskelite' s balanced construction 
which has been worked ont over a period 
of 22 years. 

2. Haskelite's careful selection of ve- 
neers— routine tensile testing of each in- 

finished aircraft panel will have definite 

3. Haskelite's technique of dry, syn- 

panels of uniform high strength — a tech- 
nique pioneered by Haskelite that permits 

content in contrast with wet glning. 


Natural Advantages of Plyivood 
Such unparalleled control over man- 
ufacturing processes, from raw mate- 
rial to finished product, provides a 
material that is consistently depend- 
able and permits the designer and 
builder to take advantage of the nat- 
ural superiority of plywood for the 
construction of modern, high per- 
formance ships. 

Principal points of this superior- 
ity are: 


- Low density permitting thicker wall 
L. structures; 

4. Excellent elastic properties; 


5. Ability to absorb energy, and 


Matchless ability to take smooth 
curved forms suited to aerodynamic 
efficiency. 



These features add up to one impor- Haskelite Manufacturing Corpora- 
tant fact: A smooth flat panel results tion, 208 West Washington Street, 
in faster, cleaner ships. Chicago, Hlinois. 


HASKELITE MANUFACTURING CORPORATION 




AIRCRAFT 

PETWooD 

HASKELITE MANUFACTURING CORPORATION 

208 West Washington Street Chicago, Illinois 
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Congratulations on Thirty 

Years of Splendid Progress! 

Hats off to the United States Army Air Corps 
— men with stout hearts, keen minds and the 
spirit of America! May this thirtieth anniver- 
sary not only commemorate a noteworthy past 
but mark the beginning of a brilliant future. 
We join the nation in salute! Lycoming Divis- 
ion, Aviation Manufacturing Corporation, 
Williamsport, Pennsylvania, U. S. A. 


In the above photograph are seen some two hundred 
United States Army Air Corps cadets at Randolph 
Field, Texas, lined up before their Stearman Trainers 
powered by the Lycoming 9-cylinder, 220-hotse- 
power engine of the Model R-680 Series. 

YOU CAN RELY ON 


LYCOMING 


FOR MILITARY TRAINERS, PRIVATE AND COMMERCIAL AIRPLANES 






KNOW 


W HERE CAN manufacturing costs be 
lowered ? . . . How can production be 
speeded up to fulfill contract dates? These 
are specific concerns of the Assembly Chief. 
And in the broad scope of his work, he 
learns the real worth of every obscure 
accessory that goes into his ships. 

By making Control Cord to meet today’s 
demands for utmost safety and depend- 
ability . . . Roebling maintains its place as 


first choice on the assembly lines of practi- 
cally all of the nation's great fleet builders. 



JOHN A. ROEBUNG'S SONS COMPANY 
TRENTON, N. J. Brea,!*, m Principal Cilic, V&P 


KEEPING PACE WITH AN INDUSTRY WHOSE WATCHWORD IS PROGRESS 



/ILL -METAL 


THE WORLD'S MOST MODERN TRANSPORTATION 


T HE SPARTAN Executive has brought 
' to the business man the World's Most 
Modern Form of Transportation. Today 
business leaders throughout the World 
cover distances in minutes or at most a 
few hours, that formerly took days and 
often weeks to cover in other forms of 


If you are desirous of im 
SPARTAN Executive, 
the business man's per- 


will add hours to every wo 
through travel time saved, we 
interesting conclusive records 
how SPARTAN Executives 
DAY proving profitable inv 


Business Leaders the 
World Over Fly the 
king day, SPARTAN EXECUTIVE 

have some constbuction — »i all-metal 

»o show 

KF2S 


To m oVS 



SPARTAN 


AIRCRAFT COMPANY 

BUILDERS OF THE BUSINESS MAN'S AIRPLANE, THE SPARTAN 
EXECUTIVE AND MILITARY CONVERSION 7W-F 


TULSA, OKLAHOMA 

TOMORROW’S AIR TRANSPORTATION TODAY 




Descended from the famous Vought Corsair, 
first service type airplane ever to be launched 
by catapult, the new Vought-Sikorsky Ob- 
servation Scout is nowin quantity production. 
Bringing the advantages of the monoplane 
type to catapult operations, the OS2U-1 
incorporates several design and structural fea- 
tures never before combined in one airplane. 
Its high performance, small wing span, light 
weight and low landing speed, mark a new 
milestone in the development of Observation 
Scout airplanes for the United States Navy. 


VOUGHT-SIKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 
One of the three divisions of 

UNITED AIRCRAFT CORPORATION 


CATAPULT 



LEWIS HOLY NAME SCHOOL OF AERONAUTICS 

offers a new type of aeronautical education 


ALL INCLUSIVE AND PREDICATED 
I LARGER, MORE INTENSIVE 

1 UNDER ACTUAL CONDITIONS 
OF EXPERIENCE 




AMERICA’S GREATEST SPORTS EVENT 
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THE PIONEER the 
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Another outstanding advancement by PIONEER 
toward simplified instrument reading 

• EXTREME ACCURACY 

Laboratory tolerances in a service instrument. 

• UTMOST READABILITY 

A single pointer, eliminating confusion with other sensitive instruments. 

• COMPLETE RELIABILITY 

Stability of calibration assured by novel mechanical design and the use 
of an AC synchronous electric drive. 

PIONEER 

INSTRUMENT COMPANY, INC 

Subsidiary of Bendix Aviation Corporation 
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Users say that when dependable 
General Tires are part of a ship's 
flying equipment, inspection and 
conditioning on that part of the ship 

Airlines know the importance of 
having dependable equipment to 
safeguard passengers and maintain 
schedules. 

The long list of Airlines that depend 
on General Tires is testimony of 
the kind of performance General 
Tires deliver in all kinds of service. 


GENERAL 

KNOWN ROUND THE WORLD FOR SAFETY! 


For top-notch performance on your 
equipment, consult the General 
Aviation Department. 

General Tire & Rubber Co. 

AKRON, OHIO 


We appreciate the confidence that the 
ARMY AIR CORPS continues to place in 
us by selecting our aircraft magnetos 
for standard ignition equipment. 

On this, the thirtieth anniversary of United States Army 
Aviation, we extend our congratulations to the 

■J United States Army Air Corps 

for outstanding achievement. 

★ 

SCINTILLA MAGNETO DIVISION 

BENDIX AVIATION CORPORATION 
Sidney, New York 




All Metal = Safety 

The wifely of “All Metal” Construction has been 
proven by the present day Air Transports. 

•50" and "65” HP class to use this proven type of 


Modern Design = Performance 

A Cruising speed of 104 miles per hour with a 
range of 350 miles, at 25 miles per gallon of gas, 
indicates the efficiency of this design. A short time 
ago these figures were attainable only with much 


Modern Methods = Low Price 

and production methods have made possible a safe, 
excellently performing, economically operated air- 
plane that is easy to repair. There’s more dollar 
value in materials used in Luscombes than in similar 
ships, yet the price is low— *1895.00 and $1975.00. 

Modern Materials = Low Maintenance 

The metals used in Luscombe planes, corrosion and 
weather resisting as they arc, make for long useful 
life. This results in extremely low maintenance costs. 


GUARDED 

WITH THE FASTEST KNOWN 
EXTINGUISHING AGENT 


There’s one surest way to protect against en- 
gine fires . . . Install a lightweight LUX Air- 
plane Extinguisher System. Fight fire with the 
fastest known extinguishing agent — Lux car- 
bon dioxide snow-and-gas. 

White Magic 

They call it “white magic.” You pull a release. 
The engine compartment — every remotest 
crevice — is flooded with a blizzard of fire-killing 
Lux gas. And it’s harmless to plane, pilot, 
passengers. 

Lux gas in expanding so fast when it hits the 
fire area that slipstream at top flying speeds 
won’t harm its effectiveness. Smothers fires in 
flight or on ground. 



Get the jump on fire. Install LUX on your 
plane. Send for “White Magic.” It describes 
LUX airplane protection. Write today. 



Walter Kidde & Company 

822 West Street Bloomfield, N. J. 

IT TTY airplane /fpv 

LUAfire system'®' I 





If there is anything you want— 

or something you don't want that other readers 
of this paper can supply — or use— advertise it in 

Aviation's Market Place 

AVIATION "CLASSIFIED" 

AT YOUR SERVICE 

- Forty years of experience 

B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY SmwSSi 

*j»'cRA"rY®'P““viiioN in the application of in- 

- genuity and precision to 

2/mT a.) mechanical and electrical 

| ^ problems. 

DUPLEX CINEMA 
EQUIPMENT 

DEPENDABILITY 


AEROM 

ARINE INSTRUMENT CO., INC. 1 
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Going Places In 1940?...ThenLet 
This FREE MANUAL Help You 



Forward March In Your Flying Career— with 

AVIATION and this 160 page, practical manual 





CLASSIFIED ADVERTISING I 

Aviations 

Market vfc- Place 

CLASSIFIED V V ADVERTISING 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 



TO AVIATION READERS: THIS IS YOUR "MARKET PLACE" 
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AVIATION'S MARKET PLACE 
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AVIATION S MARKET PLACE — 



INSTRUMENT VALUES 

PIONEER— WALTHAM CLOCK — Type M3 
V X.'.,v - •• n .1:,' 3; 8 3,., I Rr.-on- 

$12 00 

With elapsed time hands $14 00 

U. S. GAUGE AIRSPEED— NEW: 0 :40 M.P.H 

Standard 314" dial $30.00 

Pitot Tube . 2 00 

NEW AND RECONDITIONED INSTRUMENTS 

Compasses— Turn Indicators— Altimeters— 
Gyro-Horizons 



CONTINENTAL SALES AND SERVICE— SUPPLIES— MAGNAFLUX SERVICE 


SNYDER # AIRCRAFT 


MUNICIPAL AIRPORT 



Airplanes 





STINSON 



CHICAGO ILLINOIS 



HARLOW 



TIT 



AVIATIONS MARKET PLACE 


Whe RE To B UY 




AVIATION SCHOOLS - 








Roosevelt Aviation School 

Licensed by the State of New York 


Accredited by the U. S. Civil Aerom 


AVIATION SCHOOLS 


SELECTED SPARTAN 


TO TRAIN 


BOTH 




PORTERFI ELD-TURNER RELIABILITY 

SAFETY PERFORMANCE ECONOMY COMFORT 



MODEL 50 $1495 

OR S485 DOWN 

Twelve to eighteen months to Pay 


Learn to fly without charge ♦ pay as you fly ♦ the Easy Way 


Three words synonymous in aviation are 

RELIABILITY, PORTERFIELD, and TURNER. 
The new 50 has a top speed of well over 100 
m. p. h., cruises 92 m. p. h., lands 35 m. p. h., 
will climb fully loaded 550 feet per minute 
— cruising range of 250 miles. In addition to 
the safety qualities the Model 50 stresses 


initial low cost in purchase and maintenance. 
It has a Continental engine which develops 
50 h. p. at 1900 r. p. m. with gasoline con- 
sumption of 31/2 gallons per hour at cruising, 
or 27 miles to the gallon. It has a large cabin 
door, roomy interior, with dual stick control, 
and a 30-pound baggage compartment. 


PORTERFIELD AIRCRAFT CORPORATION 


markable airplane; 
also the Models 65. 


E. E. PORTERFIELD. Jr., Pittldtnl 

1726 Wabash Avenue 


COL. ROSCOE TURNER. YlctJmldmt 

Kansas City Missouri 


★ 




FASTENERS 


Offer you these 
special advantages: 

• Flush Mounting 

• Low Cost 

• Vibration Proof 

• Extra Strong 

• Simple to Install 

• Compact, Light 



Camloc Fasteners are entirely new. Though revolu- 
tionary in construction, they are not experimental, 
having been thoroughly tested by an independent 
testing laboratory and in the field. Their vibration- 
proof construction and great strength makes them 
absolutely dependable at all times. 

AERODYNAMICS: 


STRENGTH: 






COMPACTNESS: 


SIMPLICITY: 

Countersink one hole in each plate. Only two parts to 
be attached by means of a simple hand punch and dio 


LOW COST: 


CAMLOC FASTENER CO. 

1 22 E. 42 St. New York, N. Y. 


THE WORLD'S GREATEST 



AVIATION 

LABORATORY 


y surprise you 
to learn that students 
of the International 
Correspondence 
Schools have at their 
disposal the biggest 
ansi best crpiipped 
aviation laboratory 
n the world. And that “lab" is — 


The avialion industry itself! 

I. C. S. students enroll for courses related to 
their work. Their place of work is their ”lal»." 
There they prove and apply what they learn 
through I. C. S. proved home-study methods. 
There they prepare themselves for greater re- 
sponsibility by combining study with actual 
practice. It is significant that many outstanding 
men in the aviation world gladly acknowledge 
the part that I. C. S. training played in their 
development as leaders. 





AVIATION 
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THINGS 


Do you know that the means of joining 
Aluininmn parts used in aircraft structures 
are being developed persistently by inten- 
sive experimentation and research? 

Rivets, which 

H being improved. In- 
metal itself has re- 
grained material 
which drives more 
easily and makes sounder rivets. 

Welding Aluminum, so recently a “new' 
method, has advanced to the status of an ac- 
cepted art. On a new design of one well-known 
aircraft builder, more than half of the joining is 
by spot-welding. The satisfactory performance 
of thousands of torch-welded Aluminum gaso- 
line tanks is common knowledge. Roth scam ami 
spot methods of resistance welding are being 
applied increasingly, not only for the advantages 


in production, hut also because these methods 
help attain the very much desired smooth skin 
surface. 

Note that these include the more important 
metal-joining techniques. This versatility gives 
the designer a wide range of possibilities 
in using alloys of Alcoa Aluminum. And it 
facilitates maintenance, because repairs 
can be made by standard methods, under- 
stood in all competently-manned shops. 

Research has 
developed these 
methods of joining 
Aluminum to tlie 
degree required by 
aircraft produc- 

This is another 
example of a specific ami intentional develop- 
ment of Alcoa Aluminum Alloys to meet needs 
of the aviation industry. Aluminum Company 
of America. 2182 Gulf Building, Pittsburgh, Pa. 



ALCOA <5 ALU MINUM 



) Yankee Cli , 


'ipper G Off, 
Transatlantic 


|CI'PP er ' 1 


Admiral Byrd's Soulh Pole Flight — Sep- 
tember. 1933— First South Pole Expedition 
1929-1931. North Pole Expedition I92G. 


Boscoe Turner’s World's Closed Course 
Record — 283.419 M.P. H. Thompson 
Trophy Race 1938 




Canton, China- Record ol 17 


-New York lo Dublin - 


James Maltern — New York lo Irkutsk, 
Siberia — June. 1933. 




Dick Merrill and John Lambie — first round 
A trip Atlantic flight — May, 1937 


• October. 


Speed Record — 3 
— September 13, 19 


< IhtMnpson Wves serve in another^ 

HISTORIC FLIGHT 

The Yankee Clipper linked lhe old and new worlds on its initial flight in regular 
airline service May 21, 1939. The Yankee Clipper and its sister ship, lhe Atlantic 
Clipper now in trans-Atlantic mail and passenger service, are each powered by 
four 1500 H. P. Wright Twin Row Cyclone engines, using 112 Thompson Valves. 

SOME OTHER FAMOUS FLIGHTS WITH THOMPSON VALVES 


THOMPSON PRODUCTS, INC. 

CLEVELAND • DETROIT 


AVIATION 





EQUIPMENT 

gives you confidence 



Series 11— Hand Inertia Starter 


Your faith in the reliability of Eclipse equipment 
is not founded on one test— or a dozen— or a hun- 
dred. Nor was it gained in a day— or a year. 

The universal confidence aviation places in 
Eclipse products is the result of literally hun- 
dreds of thousands of flights in every type of 
service through many years. 

An Eclipse product is always a reliable product 
— before it is ever offered to an airman. That's a 
thoroughly proved fact worth remembering. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX.NEW JERSEY 


Type E-160— Direct 
Cranking Electric Starter 


1500 watt Engine Driven 
Generator— 12 or 24 volt 


Eclipse Electric Motor Driven 
"De-Icer" Distributing Valve 


Type B3 

Air Pump (engine driven) 


Eclipse Propeller 
Anti-Icer Pump 


Type 8-GM— Electric 
Motor Driven Hydraulic Pump 



